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Novel Method 

Field of the Invention 

The present invention relates to the use of compounds of the general 
formula I for reducing blood glucose and/or inhibit the secretion, circula- 
tion or effect of insulin antagonizing peptides like CGRP or amylin. Hence 
the compound can be used in the treatment of patients suffering from 
NIDDM (non-insulin-dependentciiabetes mellitus) in order to improve the 
glucose tolerance. The present invention also embraces pharmaceutical 
compositions comprising those compounds and methods of using the 
compounds and their pharmaceutical compositions. 

Background of the Invention 

The potent effects of CGRP on skeletal muscle glycogen synthase 
activity and muscle glucose metabolism, together with the notion that 
this peptide is released from the neuromuscular junction by nerve 
excitation, suggest that CGRP may play a physiological role in skeletal 
muscle glucose metabolism by directing the phosphorylatad glucose 
away from glycogen storage and into the glycolytic and oxidative path- 
ways (Rosetti et al. Am. J. Physiol. 264, E1-E10. 1993). This peptide 
may represent an Important physiological modulator of intracellular 
glucose trafficking in physiological conditions, such as exercise, and may 
also contribute to the decreased insulin action and skeletal muscle 
glycogen synthase in pathophysiological conditions like NIDDM or aging- 
associated obesity {Melnyketal. Obesity Res. 2L 337-344, 1995) where 
circulating plasma levels of CGRP are markedly increased. Hence inhibi- 
tion of release and/or activity of the neuropeptide CGRP may be useful in 
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the treatment of insulin resistance related to type 2 diabetes or aging; 

In US Patent No. 4,383,999 and No. 4,514,414 and in EP 236342 as 
well as in EP 231996 some derivatives of N-(4,4-disubstituted-3- 
5 butenyDazaheterocyclic carboxylic acids are claimed as inhibitors of 

GABA uptake. In EP 342635 and EP 374801 , N-substituted azahetero- 
cyclic carboxylic acids in which an oxime ether group and vinyl ether 
group forms part of the N-substituent respectively are claimed as 
inhibitors of GABA uptake. In WO 9107389 and WO 9220658, N-substi- 
10 tuted azacyclic carboxylic acids are claimed as GABA uptake inhibitors. 
EP 221572 claims that 1-aryloxyalkylpyrtdine-3-carboxyiic acids are 
inhibitors of GABA uptake. 

Further, WO 9518615 describes a method of treating neurogenic in- 
15 flamation by means of the compounds claimed in WO 9220658, WO 
9518793 discloses N-substituted azaheterocyclic carboxylic acids and 
esters thereof, methods for their preparation, compositions containing 
them and their use in treatment of hyperalgesic and/or inflammatory 
conditions. 

20 

In addition to the above cited references, US Patent No. 2,976,286 and 
British Patent No. 905,692 discloses 10- 

(dialkylaminoethoxyethyl)phenothiazinesand US Patent No. 2,965,639 
discloses 5-(dialkylaminoethoxyethyl)' 1 0, 1 1 -dihydrodibenzo[b,f ]azepines. 

25 The compounds of US Patent No. 2,965,639 and British Patent No. 
905,692 are disclosed for having antihistaminic, spasmolytic, anti- 
inflammatory, sedative and ganglion*blocking activity. The compounds of 
the present invention essentially differ from the compounds in US Patent 
No. 2,976,286, US Patent No. 2,965,639 and British Patent No. 

30 905,692 by the amino acid moiety. 

One object of the invention is to provide compounds which can effec- 
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na- 



tively be used in the treatment of insulin resistance in NIDDM or aging. 

Description of the Invention 

It has surprisingly been found that compounds of the general formula I 
below can be used in the treatment of insulin resistance related to 
NIDDM or aging. 

Accordingly, the present invention relates to the use of compounds of 
the general formula I 



wherein 

and independently are hydrogen, halogen, trifluoromethyl, Ci.e-alkyI 
or C^ e-alkoxy; Y is >N-CH2-, >CH-CH2- or >C -CH- when s is 0, 1 or 2 
or Y is >CH-CH = N- or >C = N- when s is 0 wherein only the under- 
scored atom participates in the ring system; 
X is -0-; 

Z is -O-, -S-. -CHr, -CH2CH2-, .CH=CH-CH2-, -CHrCH = CH-, - 
CH2CH2CH2.. -CH = CH- or -O-CH2S 

and R® each represents hydrogen or may when m is 2 together repre- 
sent a bond; 
R® is OH or C,.8-alkoxy; 
p is 0 or 1 ; 




(CH2)nC0R^ 



(I) 
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q is 0 or 1 ; 
s is 0, 1 or 2; 
r is 2, 3 or 4; 
m is 1 or 2; 

5 n is 1 when m is 1 or n is 0 when m is 2; or a pharmaceutically accept- 
able salt thereof, for the manufacture of a pharnnaceutical connposition 
for reducing blood glucose and/or inhibit the release and/or activity of 
CGRP, e.g. in the treatnnent of insulin resistance related to NIDDM or 
aging. 

10 

The compounds of formula I may exist as geometric and optical isomers 
and all isomers and mixtures thereof are included herein. Isomers may be 
separated by means of standard methods such as chromatographic 
techniques or fractional crystallization of suitable salts. 

15 

Preferably, the compounds of formula I exist as the individual geometric 
or optical isomers. 

The compounds according to the invention may optionally exist as 
20 pharmaceutically acceptable acid addition salts or - when the carboxylic 
acid group is not esterified - as pharmaceutically acceptable metal salts 
or - optionally alkylated - ammonium salts. 

Examples of such salts include inorganic and organic acid addition salts 
25 such as hydrochloride, hydrobromide, sulphate, phosphate, acetate, 

fumarate, maleate, citrate, lactate, tartrate, oxalate or similar pharma- 
ceutically acceptable inorganic or organic acid addition salts, and include 
the pharmaceutically acceptable salts listed in Journal of Pharmaceutical 
Science, 6g, 2 (1977) which are hereby incorporated by reference. 

30 

The term "C^ e-alkyr as used herein, alone or in combination, refers to a 
straight or branched, saturated hydrocarbon chain having 1-6 carbon 
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atoms such as methyl, ethyl, n-propyl. isopropyl, n-butyl, tert.butyl, n- 
pentyl, neopentyl, n-hexyl and 2,2-dimethylpropyl. 

The term "C,.6-a'koxy" and "C,.8-alkoxy" as used herein, alone or in 
combination, refers to a monovalent substituent comprising a Cva-a'kyl 
group or C,.8-alkyl group respectively, linked through an ether oxygen 
having its free valence bond from the ether oxygen, e.g. methoxy, 
ethoxy, propoxy, butoxy, pentoxy. 

The term "halogen" means fluorine, chlorine, bromine and iodine. 

As used herein, the term "patient" includes any mammal vwhich could 
benefit from treatment of insulin resistance related to NIDDM or aging. 
The term particularly refers to a human patient, but is not intended to be 
so limited. 

Illustrative examples of compounds encompassed by the present inven- 
tion include: 

{R)-N-(2-(2-{10,11-Dihvdro-5H-dibenzlb.flazepin-5-yl)ethoxy)ethyl)-3- 
piperidinecarboxylic acid; 

N-(2-(2-(10,11-Dihydro-5H-dibenzlb.f]azepin-5-yl)ethoxy)ethyl)-1, 2,5.6- 
tetrahydro-3-pyridinecarboxylic acid; 

N-(2-{2-(10,11-Dihydro-5H-dibenzlb,flazepin-5-yl)ethoxy)ethyl)-3-pyrro- 
lidineacetic acid; 

(R)-N-(2-(2-(3.7-Dlchloro-10,11-dihydro-5H-dibenzIb,fJazepin-5-yl)- 
ethoxy)ethyl)-3-piperidinecarboxylicacid; 

{R)-N-|2-({3-| 1 0, 1 1 -Dihydro-5H-diben2lb,f]a2epin-5-yl)-1 -propyDoxy)- 
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ethyl)3-piperidinecarboxylic acid; 

(R)-N-(2-{2-(5,6,7,12-Tetrahydrodiben2tb,g]a20cin-12-yl)ethoxy)ethyl)-3- 
piperidinecarboxylic acid; 

5 

(R)-N-(2-(2-{6, 1 1 -Dihydro-5H-diben2[b,e]azepin-5-yl)ethoxy)ethyl)-3-pipe- 
ridinecarboxylic acid; 

(R)-N-(2-(2-(5,6,1 U2-Tetrahydrodlben2[b,f]azocin-12-yl)ethoxy)ethyl)-3- 
10 piperldinecarboxylic acid; 

(R)-N-{2-(2-(10H-Phenothiazin-10-yl)ethoxy)ethyl)-3-piperidinecarboxylic 
acid; 

1 5 (R)-N-(2-(2-(2-Chloro-1 OH-phenothiazin-l 0-yI)ethoxy)ethyl)-3-piperidine- 
carboxylic acid; 

|S)-N-(2-{2-(2-(Trifluoronnethyl)-10H-phenothiazin-10-yl)ethoxy)ethyl)-3- 
piperidinecarboxylic acid; 

20 

{R)-N-(2-(2-(10H-Phenoxazin-10-yl)ethoxy)ethyl)-3-piperidinecarboxylic 
acid; 

(R)-N-{2-(2-(10J1-Dihydro-5H-diben2o[a,d]cyclohepten-5-ylidene)etho- 
25 xy)ethyl)-3-piperidinecarboxylic acid; 

(R)-N.(2-{2-( 1 0, 11 -Dihydro-5H-dibenzoIa,d]cyclohepten-5-yl)ethoxy )- 
ethyl)-3-piperidinecarboxylic acid; 

30 N-{2-(2-(10J1-Dlhydro-5H-dlbenzo[a,d]cyclohepten-5-yl)ethoxy)- 
ethyl)-1 ,2,5,6-tetrahydro-3-pyridinecarboxylic acid; 
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{R)-N-(3-(2-(10.11-Dihydro-5H-dibenzoIa,d)cyclohepten-5-ylidene)- 
ethoxy)-1-propyl)-3-piperidinecarboxylicacid: 

(R)-N-(3-|2-(1 0, 1 1 -Dihvdro-5H-dibenzola,dlcyclohepten-5-yl)ethoxy)- 
-1 -propyl)-3-piperidinecarboxylic acid; 

(R)-N-(3-(2-{5H-Dibenzola,dlcyclohepten-5-ylidene)ethoxy)-1-propyl)-3- 
piperidinecarboxylic acid; 

{R)-N-(2-({ 1 0, 1 1 -Dihydro-5H-dibenzoIa,dlcyclohepten-5-ylidene)metlio- 
xy)ethyl)-3-piperidinecarboxylic acid; 

(R)-N-{2-{((10,11-Dihydro-5H-dibenzoIa,dlcyclohepten-5-ylidene)amino)- 
oxy )ethyl)-3-piperidinecarboxylic acid ; 

(R)-N-(2-{((( 1 0. 1 1 -Dihydro-5H-dibenzola,dlcyclohepten-5-yl)methylene)- 
amino)oxy)ethyl)-3-piperidinecarboxylicacid; 

{R)-1-(2-(2-t5H-Dibenzlb,f)azepin-5-yl)ethoxy)ethyl)-3-piperidinecarboxylic 
acid; 

(R)-1-(2-(2-(2,8-Dibromo-10,11-dihydro-5H-dibenzlb,flazepin-5-yi)etlio- 
xy)ethyl)-3-piperidinecarboxylic acid; 

(R)-1 -(2-{2-{ 1 0, 1 1 -Dihydro-3-f luoro-5H-dibenz[b,f lazepin-5-yl)ethoxy)- 
ethyl)-3-piperidinecarboxylicacid; 

(R)-1-(2-(2-(2,8-Difluoro-10.11-dihydro-5H-dibenz[b,f]azepin-5-yl)ethoxy)- 
ethy l)-3-piperidinecarboxylic acid ; 

(R)-1-(2-{2-(3.Chloro-10,11-dlhydro-5H-dibenz[b,flazepin-5-yl)ethoxy)- 
ethyl)-3-piperidlnecarboxylicacid; 
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E/Z-{R)-1-{2-{2-{3-Chloro-10,11-dihydro-5H-dibenzo[a,dJcyclohepten-5- 
ylidene)ethoxy)ethyl)-3-piperidinecarboxylic acid; 

(R)-1-(2'((|3-Chloro-10,11-dihydro-5H-diben2o(a,dJcyclohepten-5- 
5 ylidene)amino)oxy)ethyl)-3-piperidinecarboxyiicacid; 

(R)-1 -{2-(((3,7-Dichloro-1 0, 1 1 -dihydro-5H-dibenzola,d]cyclohepten-5" 
ylidene)amino)oxy)ethyl)-3-piperidinecarboxylic acid; 

10 or a pharmaceutlcally acceptable salt thereof. 

It has been demonstrated that the compounds of general formula I 
improves the glucose tolerance in diabetic ob/ob mice and that this may 
result from the reduced release of CGRP from peripheral nervous end- 
1 5 ings. Hence the compounds of general formula I may be used in the 

treatment of NIDDM as well as aging-associated obesity. Experimentally 
this has been demonstrated by the subcutaneous administration of 
glucose into ob/ob mice with or without previous oral treatment with a 
compound of general formula I. 

20 

The compounds of general formula I may be prepared by using the 
methods taught In WO 9220658 which are hereby Incorporated by 
reference. 

25 The compounds of general formula I may be prepared by the following 
method: 

Method A! 



30 
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I, III 

A compound of formula II wherein R'. X. Y. Z, p, q, r and s are as 
defined above and W Is a suitable leaving group such as halogen, p- 
toluene sulphonate or mesylate, is allowed to react with an azaheteroc- 
yclic compound of formula III wherein R*. R', R'. m and n are as defined 
above. This alkylation reaction may be carried out in a solvent such as 
acetone, dibutylether, 2-butanone, tetrahydrofuran or toluene in the 
presence of a base e.g. potassium carbonate and a catalyst, e.g. an 
alkali metal iodide at a temperature up to reflux temperature for the 
solvent used for e.g. 1 to 120 h. If esters have been prepared in which 
R" is alkoxy, compounds of formula I wherein is alkoxy, compounds 
of formula I wherein R* is OH are prepared by hydrolysis of the ester 
group, preferably at room temperature in a mixture of an aqueous alkali 
metal hydroxide solution and an alcohol such as methanol or ethanol for 
about 0.5 to 6 h. 

Compounds of formula I. in which R* and R^ does not represent a bond; 
Z does not represent -S-, -CH=CH-. -CH = CH-CH2- or CH2-CH = CH-; and 
Y represents >£H-CH2-, are prepared by method B: 
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Method B: 



5 




I 



IV 



A compound of formula IV wherein R\ R*, R^ R®, r, s, p, q, m, n and 
Z are as defined above, except that R* and R^ must not represent a bond 
15 and Z must not be -S-, -CH = CH-, -CH = CH-CH2- or -CH2-CH = CH-, is 
hydrogenated to give I in which R*, R^ and Z are as defined above. This 
reduction is carried out in a solvent such as methanol in the presence of 
a catalyst eg. palladium on carbon at a pressure of eg. 1 to 10 atm. and 
reaction time about 0.5 to 18 h. 

20 

If esters have been prepared in which R® is alkoxy, compounds of 
formula I wherein R® is OH are prepared by hydrolysis of the ester group, 
preferably at room temperature in a mixture of an aqueous alkali metal 
hydroxide solution and an alcohol such as methanol or ethanol for about 
25 0.5 to 6 h. 

Compounds of formula II and III are prepared by methods familiar to 
those skilled in the art. 

30 Under certain circumstances it is necessary to protect the intermediates 
used in the above methods e.g. a compound of formula III with suitable 
protecting groups. The carboxylic acid group can for example be esterifi- 



SUBSITTUTE SHEET (RULE 26) 



wo 97/22342 



- 11 - 



PCT/DK96/00S20 



ed. Introduction and removal of such groups is described in "Protective 
Groups in Organic Chemistry" J.F.W. McOrnie ed. (New York. 1973). 

Pharmacological Methods 

The reduction of plasma levels of CGRP in diabetic mice treated with a 
compound of the general formula I is described in the following. 

ob/ob female mice, 16 weeks of age, where injected glucose (2g/kg) 
subcutaneously. At times hereafter blood glucose was determined in tail 
venous blood by the glucose oxidase method. At the end of the study 
the animals were decapitated and trunck blood collected. Immuno- 
reactive CGRP was determined in plasma by radio-immuno-assay. Two 
groups of animals were used. The one group was vehicle treated, where- 
as the other group received a compound of formula I via drinking water 
(100 mg/l) for five days before the test. 

For the above indications the dosage will vary depending on the com- 
pound of general formula I employed, on the mode of administration and 
on the therapy desired. However, in general, satisfactory results are 
obtained with a dosage of from about 0.5 mg to about 1000 mg, prefer- 
ably from about 1 mg to about 500 mg of compounds of formula I, 
conveniently given from 1 to 5 times daily, optionally in sustained 
release form. Usually, dosage forms suitable for oral administration 
comprise from about 0.5 mg to about 1000 mg, preferably from about 1 
mg to about 500 mg of the compounds of formula I admixed with a 
pharmaceutical carrier or diluent. 

The compounds of formula I may be administered in pharmaceutlcally 
acceptable acid addition salt form or where possible as a metal or a 
lower alkylammonium salt. Such salt forms exhibit approximately the 
same order of activity as the free base forms. 
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This invention also relates to pharmaceutical compositions comprising a 
compound of formula I or a pharmaceutically acceptable salt thereof and, 
usually, such compositions also contain a pharmaceutical carrier or 
diluent. The compositions containing the compounds of this invention 
may be prepared by conventional techniques and appear in conventional 
forms, for example capsules, tablets, solutions or suspensions. 

The pharmaceutical carrier employed may be a conventional solid or 
liquid carrier. Examples of solid carriers are lactose, terra alba, sucrose, 
talc, gelatin, agar, pectin, acacia, magnesium stearate and stearic acid. 
Examples of liquid carriers are syrup, peanut oil, olive oil and water. 

Similarly, the carrier or diluent may include any time delay material 
known to the art, such as glyceryl monostearate or glyceryl distearate, 
alone or mixed with a wax. 

If a solid carrier for oral administration is used, the preparation can be 
tabletted, placed in a hard gelatin capsule in powder or pellet form or it 
can be in the form of a troche or lozenge. The amount of solid carrier will 
vary widely but will usually be from about 25 mg to about 1 g. If a liquid 
carrier is used, the preparation may be in the form of a syrup, emulsion, 
soft gelatin capsule or sterile injectable liquid such as an aqueous or non- 
aqueous liquid suspension or solution. 

Generally, the compounds of this invention are dispensed in unit dosage 
form comprising 50-200 mg of active ingredient in or together with a 
pharmaceutically acceptable carrier per unit dosage. 

The dosage of the compounds according to this invention is 1-500 
mg/day, e.g. about 100 mg per dose, when administered to patients, 
e.g. humans, as a drug. 
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A typical tablet which may be prepared by conventional tabletting tech- 
niques contains 



Core: 

Active compound (as free compound 100 mg 

or salt thereof) 

Colloidal silicon dioxide (Areosil*) 1 5 mg 

Cellulose, microcryst. {AviceH 70 mg 

Modified cellulose gum (Ac-Di-SoO 7.5 mg 

Magnesium stearate 



Coating: 

HPMC approx. 9 mg 

•Mywacett* 9-40 T approx. 0.9 mg 



"Acylated monoglyceride used as plasticizer for film coating. 

The route of administration may be any route which effectively trans- 
ports the active compound to the appropriate or desired site of action, 
such as oral or parenteral e.g. rectal, transdermal, subcutaneous, intra- 
nasal, intramuscular, topical, intravenous, intraurethral, ophthalmic 
solution or an ointment, the oral route being preferred. 



EXAMPLES 



The process for preparing compounds of forrnula t is further illustrated in 
the following examples, which, however, are not to be construed as 
limiting. 

Hereinafter, TLC is thin layer chromatography and THF is 
tetrahydrofuran, CDCI3 is deuterio chloroform and DMSO-de is 
hexadeuterio dimethylsulfoxide. The structures of the compounds are 
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confirmed by either elemental analysis or NMR, where peaks assigned to 
characteristic protons in the title compounds are presented where 
appropriate. NMR shifts iS) are given in parts per million (ppm). M.p. is 
melting point and is given in ^'C. Column chromatography was carried out 
5 using the technique described by W.C, Still et al, J. Org. Chem. 1978, 
43, 2923-2925 on Merck silica gel 60 (Art. 9385). Compounds used as 
starting materials are either known compounds or compounds which can 
readily be prepared by methods known per se. 

10 EXAMPLE 1 

(R)-NH2-{2-(10,11-Dihydro-5H-dibenz[b,f)azepin-5-yl)ethoxy)ethyl)-3- 
piperidlnecarboxylic acid hydrochloride 



15 

A mixture of sodium hydride (0.40 g, 0.010 mol, 60% oil dispersion) 
and 10,1 1-dihydro-5H-diben2lb,f)azepine {1.95 g, 0.010 mol) in dry 
dibutylether (30 ml) was heated at reflux temperature for 3.5 h under an 
atmosphere of nitrogen. The reaction mixture was cooled to 100**C and 
20 bis-2-chloro-ethyl ether (4.7 ml) was added and the mixture was heated 
at reflux temperature for 16 h. The reaction mixture was cooled and 
water (50 ml) was added. 

The mixture was extracted with toluene (100 ml). The organic extract 
25 was dried over sodium sulphate and the solvent evaporated in vacuo to 
give 2.8 g of an oily residue containing 2-chloro-1-(2-(10J 1-dihydro-5H- 
dibenz[b,f]dzepin-5-yl)ethoxy)ethane. To this oil was added ethyl (R)-3- 
piperldinecarboxylate (3.0 g, 0.019 mol) and the mixture was heated at 
ISO^'C for 1.5 h. The reaction mixture was allowed to cool to SO^'C and 
30 toluene (100 ml) was added. The mixture was then allowed to cool to 

room temperature and a solution of potassium carbonate (1 .4 g) in water 
(100 ml) was added. The phases were separated and the organic phase 
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was washed successively with water, an aqueous sodium acetate 
solution (pH 5) and an aqueous citric acid solution (pH 5). The organic 
phase was then extracted with a 5% aqueous citric acid solution (50 
ml). The acidic IpH 1) aqueous extract was washed with toluene (2x50 
ml) and then a 4 N sodium hydroxide solution was added until pH 6-7. 
The aqueous mixture was extracted with toluene and the organic extract 
was treated with charcoal and dried over sodium sulphate. The solvent 
was evaporated in vacuo to give 2.1 g (50%) of (R)-N-{2-(2-(10.1 1- 
dihydro-5H-dibenzIb,flazepin-5-yl)ethoxv)ethyl)-3-piperidinecarboxylic 
acid ethyl ester as an oil. TLC: rf = 0.20 (SIOj; n-heptane/THF = 7:3). 

The above ester was dissolved in ethanol (10 ml) and a 12 N sodium 
hydroxide solution (1 .25 ml) was added. The mixture was stirred at room 
temperature for 4 h. A concentrated hydrochloric acid solution was 
added until pH 1 . Dichloromethane (300 ml) was added followed by 
water until the solid material was dissolved. The phases were separated 
and the organic phase was dried over sodium sulphate. The solvent was 
evaporated in vacuo to give a residue, which was re-evaporated twice 
with acetone and then recrystallized from acetone. This afforded 1 .4 g 
(65%) of the lil!£ compound . 

M.P. 185-186°. Calculated for C24H3iCIN203- 'AHzO: 
C. 66.9%; H. 7.3%; CI, 8.2%; N. 6.5%; Found: 
C, 67.0%; H, 7.5%; CI. 8.2%; N, 6.3%. 

EXAMPLE 2a 

(R)-N-{2-(2-(10H-Phenothiazln-10-yl)ethoxy)ethyl)-3-piperidinecarboxylic 
acid hydrochloride 

Phenothiazine (3.8 g, 19 mmol) was added to a suspension of sodium 
hydride (0.92 g. 23 mmol, 60% oil dispersion) in dry dibutylether (25 ml) 
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under an atmosphere of nitrogen. The nnixture was heated at 135°C for 
1 h and then cooled to approximately 100°C. 2-(2-({tetrahydro-2- 
pyranyl)oxy)ethoxy)ethylchloride (8 g, 38 mmol) was added in one 
portion and the mixture was heated overnight at 1 10*C. The reaction 
5 mixture was poured into water (250 ml) and extracted with 

dichloromethane (3x50 ml) and diethyl ether (50 ml). The combined 
organic extracts were washed with brine and dried over sodium sulphate. 
The solvent was evaporated in vacuo leaving an oil, which was sub- 
mitted to column chromatography using dichloromethane as eluent. 
10 Collecting the proper fractions afforded 3.9 g of crude 10-(2-(2- 

((tetrahydro-2-pyranyl)oxy)ethoxy)ethyl)-10H-phenothia2ine. TLC: rf = 
0,72 (SiOj; dichloromethane/methanol = 19:1). 

A mixture of crude 10-|2-(2-((tetrahydro-2-pyranyl)oxy)ethoxy)ethyl)- 
15 lOH-phenothiazine (3.8 g, 10 mmol), 2-propanol (50 ml) and a 4 M 
aqueous sulfuric acid solution (8 ml) was heated at BOX for 3 h and 
then left overnight at room temperature. The reaction mixture was 
poured into a mixture of water (500 ml) and a 4 N sodium hydroxide 
solution (17 ml). The mixture was extracted with diethyl ether (150 ml) 
20 and the organic extract was washed with brine and dried over sodium 

sulphate. The solvent was evaporated in vacuo to give 1.5 g of crude 2- 
(2-(10H-phenothia2in-10-yl)ethoxy)ethanol. TLC: rf = 0.52 (SiOj; 
dichloromethane/methanol =19:1). 

25 A well-stirred mixture of the above alcohol (1 .5 g, 5.2 mmol). 

triethylamine (1.8 ml) and toluene (20 ml) placed under an atmosphere 
of nitrogen was cooled on an ice-bath. A solution of methanesulfonyl 
chloride (1.5 g, 10.4 mmol) in toluene (5 ml) was added within 15 
minutes. Stirring was continued for 45 minutes on an ice-bath and then 

30 for 30 minutes at room temperature. Water (15 ml) was added and the 
mixture was stirred at room temperature for 15 minutes. The phases 
were separated and the aqueous phase was extracted with toluene (20 



wo 97/22342 



- 17 - 



PCT/DK96/0OS2O 



ml). The combined organic extracts were washed with a 5% sodium 
bicarbonate solution, brine and then dried over sodium sulphate. The 
solvent was evaporated in vacuo to give an oil, which was dissolved in 
toluene (30 ml). To this solution was added potassium carbonate |2.5 g, 
18.3 mmol) and ethyl (R)-3-piperidinecarboxvlate tartrate (3.2 g. 10.4 
mmol) and the suspension was heated at reflux temperature for 3 days. 
The cooled reaction mixture was filtered and the solid washed with a 
small portion of toluene. The solvent was evaporated from the filtrate in 
vacuo to give a residue, which was dissolved in a mixture of ethyl 
acetate (30 ml) and water {30 ml). A 34% aqueous solution of tartaric 
acid was added until pH 4. The phases were separated and the aqueous 
phase was extracted with ethyl acetate (15 ml). To the combined 
organic phases were added water (10 ml) and a 34% aqueous solution 
of tartaric acid (3.5 ml). The phases were separated and the organic 
phase was extracted with a mixture of water (10 ml) and a 34% aque- 
ous solution of tartaric acid (2 ml). The acidic aqueous phases are 
combined and washed with ethyl acetate (15 ml). All the organic phases 
were discarded and to the acidic aqueous phase was added ethyl acetate 
(50 ml) and water (50 ml). A 4 N sodium hydroxide solution was added 
until pH 8.5 and the phases were separated. The aqueous phase was 
extracted with ethyl acetate (15 ml) and the combined organic phases 
were washed with brine and dried over sodium sulphate. The solvent 
was evaporated in vacuo to give 0.8 g of {R)-N-(2-(2-{10H-phenothiazin- 
10-yl)ethoxy)ethyl)-3-piperidinecarboxylic acid ethyl ester as an oil. TLC: 
rf = 0.20 (SiOj; dichloromethane/methanol/acetic acid = 20:2:1). 

The above ester (0.8 g, 1.8 mmol) was dissolved in ethanol (1 5 ml) and 
a 4 N sodium hydroxide solution (2 ml) was added. The mixture was 
stirred vigorously at room temperature for 4 h. The solvent was evapor- 
ated in vacuo to give an oily residue. Dichloromethane (100 ml) was 
added and the mixture was cooled on an ice-bath. A concentrated 
hydrochloric acid solution (1 ml) was added. The mixture was stirred 
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vigorously for a few minutes and the phases were separated. The 
organic phase was dried over sodium sulphate and the solvent was 
evaporated in vacuo. The residue was re-evaporated with 
dichloromethane, dissolved in dichloromethane and left overnight at 4°C. 
5 The solid formed was isolated by filtration to give 0.6 g of the title 
comoound as a solid. 



M.P. 188-189-C. Calculated for C22H27CIN2O3S: 
C, 60.7%; 6.3%; N, 6.4%; Found: 
10 C, 60.4%, H, 6.3%; N, 6.3%. 



15 



The following compounds were prepared by a similar procedure: 

EXAMPLE Zb 

{R)-N-(2-(2-(10H-Phenoxa2in-10-yl)ethoxy)ethyl)-3-piperidinecarboxylic 
acid hydrochloride 



20 After an alkaline hydrolysis similar to that described above, the 

dichloromethane extract was dried over sodium sulphate and evaporated 
in vacuo. The foamy residue was heated to reflux temperature with 
acetone, cooled, filtered and dried to give 1 .7 g of the title compound as 
a solid. 

25 

M.P. 161-164**C. Calculated for C22H28CIN2O4: 
C, 63.1%: H, 6.5%; N, 6.7%; Found: 
C, 63.1%; H, 6.6%; N, 6.4%. 



30 



wo 97/22342 



PCTADK96/00520 



- 19 - 
EXAMPLE 2c 

(R)-N-{2-(2-(2-Chloro-10H-pheno- 

thiazin- 1 0-yl)ethoxy}ethvl)-3-piperidinecarboxylic acid hydrochloride 
5 

After an alkaline hydrolysis similar to that described above, the 
dichloromethane extract was dried over magnesium sulphate and evapor- 
ated in vacuo. The foamy residue was heated in acetone, cooled, filtered 
10 and dried to give 2.3 g of the ^itle comoound as an amorphous solid. 

M.P. 75"C. Calculated for C22H25CINjO3S.HCI.H2O: 
C, 54.2%; H, 5.8%; N, 5.8%; Found: 
C, 54.8%; H, 5.7%; N, 5.5%. 

15 

EXAMPLE 2d 

{S)-N-(2-(2-(2-{Trifluoromethyn-10H-phenothiazin-10-yl)ethoxy)ethyl)-3- 

piperidinecarboxylic acid hydrochloride 
20 ^ 

After an alkaline hydrolysis similar to that described above, the 
dichloromethane extract was dried over magnesium sulphate and evapor- 
ated in vacuo. The residue was re-evaporated twice with acetone and 
25 dissolved in acetone (20 ml) and left for crystallization. The solid formed 
was isolated by filtration and dried to give 1 .9 g of the title compound as 
an amorphous solid. 

M.P. 115»C. Calculated for CjaHaeCIFaNjOaS: 
30 C, 54.9%; H. 5.2%; N, 5.6%; Found: 
C. 54.7%; H. 5.4%; N, 5.4%. 
NMR (DMSO-de) 6 4.20 (t. 2H). 



EXAMPLE 2e 
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{R)-1-(2-(2-(5H-Dibenz(b,f]a2epin-5-vl)ethoxy)ethyl)-3-piperidinecarboxylic 
acid hydrochloride 



5 M.P. 169*>C. Calculated for C24H28CIN2O3: 

C. 67.2%; H, 6.8%; N, 6.5%; CI. 8.3%; Found: 
C, 66.9%; H, 6.9%; N, 6.3%; CI. 8.1 %. 

EXAMPLE 2f 

10 

(R)-1-(2-(2-(2,8-Dibromo-10,11-dihydro-5H-dibenz[b,flazepin-5- 
yl)ethoxy)ethyl)-3-piperidinecarboxylic acid hydrochloride 



15 M.P. 163-1 64°C. Calculated for C24H29Br2CIN203: 
C, 49.0%; H. 5.0%; N, 4.8%; Found: 
C, 48.8%; H, 5.2%; N. 4.6%. 

EXAMPLE 2q 

20 

(R)- 1 -{2-(2-(1 0, 1 1 -Dihydro-3-fluoro-5H-dibenz[b.f Jazepin-S- 
yl)ethoxy)ethyl)-3-piperidinecarboxylic acid hydrochloride 



25 Amorph. solid. Calculated for C24H30CIFN2O3.C3H0O: 
C, 64.0%; H, 7.2%; N. 5.5%; CI, 7.0%; Found: 
C, 63.5%; H. 7.1%; N, 5.7%; CI. 7.1%. 

EXAMPLE 2h 

30 

(R)-1-(2-(2-(2.8-Difluoro-10.11-dihydro-5H-diben2{b,f]azepin-5- 
yl)ethoxy)ethyl)-3-piperidinecarboxylic acid hydrochloride 



35 M.p. 153-155*C. Calculated for C24H29CIF2N2O3.I/4H2O: 
C. 61.1%; H, 6.3%; N, 5.9%; Found: 
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C, 61.5%; H, 6.5%; N, 5.9%. 

EXAMPLE 2i 

(R)-1-(2-(2-(3-Chloro-10,11-dihydro-5H-dibenzlb,f]a2epin-5- 
Vl)ethoxy)ethyl)-3-piperidinecarboxylic acid hydrochloride 



Amorph. solid. 

'H NMR (DMSO-dg) 6 3.50 (t, 2H); 3.58 {s, 2H); 3.92 (t, 2H). 

EXAMPLE 3a 

(R)-N-(2-(2-(1 0, 1 1 -Dihydro-5H-dibenzo[a,dlcycIohepten-5- 
ylidene)ethoxy)ethyl)-3-piperidinecarboxylic acid hydrochloride 



A solution of 10,1 1-dihydro-5H-diben2o[a,d]cyclohepten-5-one {9.4 g, 
0.045 mol) in dry THF (100 ml) was placed under an atmosphere of 
nitrogen. A solution of vinylmagnesium bromide in THF (100 ml, 0.5 M) 
was added in such a rate to keep the reaction temperature at 30-35''C. 
When addition was complete the mixture was heated at 50-60°C for 1 .5 
h. The reaction mixture was cooled on an ice-bath and a solution of 
ammonium chloride (10 g) in water (50 ml) was carefully added. Diethyl 
ether (100 ml) was added and the phases were separated. The aqueous 
phase was extracted with diethyl ether (100 ml) and the combined 
organic phases were dried over sodium sulphate. The solvent was 
evaporated in vacuo to give a residue which was re-evaporated twice 
with dichloromethane to give 11.8 g of crude 5-ethenyl-10J 1-dihydro- 
5H-dibenzoIa,dlcyclohepten-5-ol. 

The above crude alcohol (9.2 g) was dissolved In dichloromethane (100 
ml) and the mixture was placed on an ice-bath. A solution of 
trimethylsilyl bromide (6.6 g, 0.043 mol) in dichloromethane (50 ml) was 
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added dropwise within 30 minutes. When addition was complete the 
mixture was stirred at room temperature for 45 minutes, Icewater (50 
ml) and a saturated aqueous sodium bicarbonate solution (200 ml) was 
added. The phases were separated and the organic phase was dried over 
sodium sulphate. The solvent was evaporated in vacuo to give a residue, 
which was re-evaporated with cyclohexane. This afforded 10.5 g of 
crude 5-(2-bromoethylidene)-10,1 1-dihydro-5H- 
dibenzo[a,d]cycloheptene. 

A solution of n-butyllithium in hexanes (12 ml, 2.5 M) was added 
dropwise to ice-cooled ethylene glycol (25 ml) under an atmosphere of 
nitrogen. When addition was complete the mixture was stirred at room 
temperature for 30 minutes. A solution of the above crude bromide (7.1 
g) in cyclohexane (20 ml) was added in one portion and the hexanes 
were removed by vigorous stirring and a strong nitrogen flow. Then the 
reaction mixture was stirred at room temperature for 68 h. Water (30 ml) 
was added and the mixture was extracted with ethyl acetate (3x50 ml). 
The combined organic extracts were dried over sodium sulphate and the 
solvent was evaporated in vacuo. The oily residue was submitted to 
column chromatography on silica gel (150 g) using a mixture of THF and 
n-heptane (3:7) as eluent. Collecting the proper fractions afforded 2.4 g 
of 5-(2-{2-hydroxyethoxy)ethylidene)-10,1 1-dihydro-5H- 
diben2o[a,dlcycloheptene as an oil. TLC: rf = 0,18 (SIOj; THF/n-heptane 
= 3:7). 

A solution of the above alcohol (3.7 g, 13.2 mrnoD) in dry THF (40 ml) 
was placed under an atmosphere of nitrogen and placed on an Ice-bath. 
A solution of n-butyllithium in hexanes (3.7 ml, 2.5 M) was added 
dropwise and the mixture was stirred for another 15 minutes, p- 
Toluenesulfonyl chloride (2.5 g, 13.2 mmol) was added in one portion 
and the mixture was stirred on an ice-bath for 1 h. The solvent was 
evaporated in vacuo keeping the bath temperature below 20°C. The 



wo 97/22342 



- 23 - 



PCT/DK96/00520 



residue was dissolved in acetone (25 ml) and ethyl (R)-3- 
piperidinecarboxylate (3.1 g, 19.8 mmol) and potassium carbonate (3.3 
g, 24.0 mmol) were added. The mixture was stirred at room temperature 
for 140 h. The mixture was filtered and the solvent was evaporated in 
vacuo. The oily residue was submitted to column chromatography on 
silica gel (200 g) using a mixture of ethyl acetate and n-heptane (1:1) as 
eluent. Collecting the proper fractions afforded 1.7 g of (R)-N-(2-(2- 
(10J1-dihydro-5H-diben2o[a,d]cyclohepten-5-ylidene)ethoxy)ethyl)-3- 
piperidinecarboxylic acid ethyl ester as an oil. TLC: rf = 0.19 (Si02; 
ethyl 

acetate/n-heptane = 1:1). 

The above ester (1.7 g, 4.1 mmol) was dissolved in ethanol (15 ml) and 
a 4 N sodium hydroxide solution (3.5 ml) was added. The mixture was 
stirred vigorously at room temperature for 5 h. Dichloromethane (300 ml) 
was added followed by a 4 N hydrochloric acid solution until pH 1 . The 
mixture was stirred vigorously for a few minutes and the phases were 
separated. The organic phase was dried over sodium sulphate and the 
solvent was evaporated in vacuo. The residue was re-evaporated twice 
with acetone, once with ethyl acetate and once with diethyl ether to 
give 1 .7 g of the title compound as a solid which was recrystallized from 
acetone. 

M.P. 157-159°C. Calculated for C25H30CINO3: 
C, 70.2%; H, 7.1%; N, 3.3%; Found: 
C, 70.1%; H, 7.1%; N, 3.2%. 

By a similar procedure as described in Example 3a the following com- 
pound has been prepared: 



EXAMPLE 3b 



10 



15 
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E/Z-(R)-1-(2-{2-(3-Chloro-10,11-dihydro-5H-dibenzo[a,d)cyclohepten-5- 
ylidene)ethoxy)ethyl)-3-pjperidinecarboxylic acid hydrochloride 

Amorph. solid. Calculated for C25H30CI2NO3.H2O: 
C, 62.5%; H, 6.5%; N, 2.9%; Found: 
C. 62.7%; H. 6.5%; N, 2.7%. 

'H NMR (OMSO-de)^ Minor isomer: 6.02 (t, 1H, -CH = ); Major isomer: 
6.05 (t, 1H. -CH = ). 

EXAMPLE 4 

(R)-N-(2-(2-| 10,11 -Dihydro-5H-diben2o(a,d)cyclohepten-5- 
yl)ethoxy)ethyl)-3-piperidinecarboxylic acid hydrochloride 



The acid prepared in Example 3 (0.2 g, 0.5 mmol) was dissolved in 
methanol (10 ml) and stirred under an atmosphere of hydrogen for 16 h 
at room temperatue in the presence of 10% palladium on carbon catalyst 
20 (50% aqueous paste). The mixture was filtered and the solvent was 
evaporated in vacuo to give an oily residue, which was re-evaporated 
from acetone and then crystallized from acetone (10 ml). This afforded 
0.13 9 (65%) of the title compound . 

25 M.P. 147-148-C. 

'H NMR (DMSO-de) 4.24 <brs, 1H). 

EXAMPLE 5 

30 (R)-N-(3-(2-(10,11-Dihydro-5H-dibenzo(a,d]cyclohepten-5- 

ylldene)ethoxy)-1-propyl)-3-piperidinecarboxylicacid hydrochloride 



35 



A solution of n-butyllithium in hexanes (16.8 ml, 2.5 M) was added 
dropwise to ice-cooled propylene glycol (25 ml) under an atmosphere of 
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nitrogen. When addition was complete the mixture was stirred at room 
temperature for 15 minutes. A solution of crude 5-(2-bromoethylidene)- 
10,1 1-dihydro-5H-diben2o(a,d]cycloheptene (10.1 g, prepared as 
described in Example 3a) was added in one portion and the reaction 
mixture was stirred at room temperature for 42 h. Water (40 ml) was 
added and the mixture was extracted with ethyl acetate (3x75 ml). The 
combined organic extracts were washed with water (15 ml), dried over 
sodium sulphate and the solvent was evaporated in vacuo. The oily 
residue was submitted to column chromatography on silica gel (200 g) 
using a mixture of THF and n-heptane (3:7) as eluent. Collecting the 
proper fractions afforded 4.2 g of 5-(2-(3-hydroxypropyloxy)ethylidene)- 
10,n-dihydro-5H-dibenzo[a,d]cyclohepteneas an oil. TLC: rf = 0.18 
(SiOj: THF/n-heptane = 3:7). 

A solution of the above alcohol (4.2 g, 14.3 mmol) in dry THF (30 ml) 
was placed under an atmosphere of nitrogen and placed on an ice-bath. 
A solution of n-butyllithium in hexanes (5.7 ml, 2.5 M) was added 
dropwise within 1 5 minutes and the mixture was stirred for another 1 5 
minutes. p-Toluenesulfonyl chloride (2.7 g, 14.0 mmol) was added in 
one portion and the mixture was stirred at room temperature for 30 
minutes. The solvent was evaporated in vacuo keeping a low bath 
temperature. The oily residue was dissolved in acetone (25 ml) and ethyl 
(R)-3-piperidinecarboxylate (3.3 g, 21.0 mmol) and potassium carbonate 
(3.5 g, 25.0 mmol) were added. The mixture was stirred at room tem- 
perature for 120 h. The mixture was filtered and the solvent was evapor- 
ated in vacuo. The oily residue was submitted to column chromatogra- 
phy on silica gel (100 g) using a mixture of ethyl acetate and n-heptane 
(2:3) as eluent. Collecting the proper fractions afforded 3.0 g of (R)-N-(3- 
{2-(10,11-dihydro-5H-diben2ola.dlcyclohepten-5-ylidene)ethoxy)-1- 
propYl)-3-piperidinecarboxylicacid ethyl ester as an oil. TLC: rf = 0.19 
(SiOj; ethyl acetate/n-heptane = 1:1). 
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The above ester (2.5 g, 5.8 mmol) was dissolved in ethanol {15 ml) and 
a 4 N sodium hydroxide solution (4.3 ml) was added. The mixture was 
stirred vigorously at room temperature for 5 h. A 4 N hydrochloric acid 
solution was added until pH 1 followed by dichloromethane (400 ml). 
5 The mixture was stirred vigorously for a few minutes and the phases 

were separated. The organic phase was dried over sodium sulphate and 
the solvent was evaporated in vacuo. The residue was evaporated twice 
with acetone, once with ethyl acetate, dissolved in acetone (15 ml) and 
left for crystallization. This afforded 1 .9 g of the title compound as a 
10 solid. 

M.P. 78-80X. Calculated for C2aH32CIN03.%H20: 
C. 68.6%; H, 7.4%; N, 3.1%; CI, 7.8%; Found: 
C, 68.3%; H, 7.3%; N, 3.0%; CI, 7.8%. 

15 

EXAMPLE 6 

(R)-N-(3-(2-| 1 0, 11 -Dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)ethoxy)-1 - 
-propyl)-3-piperidinecarboxylic acid hydrochloride 

The acid prepared in Example 5 (0.5 g, 1.1 mmol) was dissolved in 
methanol (15 ml) and stirred under an atmosphere of hydrogen for 8 h at 
room temperature in the presence of 10 % palladium on carbon catalyst 
25 (50 % aqueous paste). The mixture was filtered and the solvent was 
evaporated in vacuo to give an oily residue which was re-evaporated 
from acetone and then crystallised from a mixture of acetone and ethyl 
acetate. This afforded 0.3 g (60%) of the liile comoound as an amor- 
phous solid. 

30 

M.P. 80-81 X. 

NMR (DMSO-de) 4.21 (brs, 1H). 
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FXAMPLE 7a 

{R)-N-(2-{((10,11-Dihydro-5H-dibenzola,dlcyclohepten-5- 
ylidene)amino)oxy)ethyl)-3-piperidinecarboxylicacid hydrochloride 

A mixture of 10,1 1-dihydro-5H-dibenzola,dlcyclohepten-5-one (9.4 g, 45 
mmol) and hydroxylamine hydrochloride (6.3 g, 90 mmol) pyridine (60 
ml) was heated at reflux temperature for 48 h. Another portion of 
hydroxylamine hydrochloride (6.3 g, 90 mmol) was added and heating at 
reflux temperature was continued for another 24 h. The reaction mixture 
was allowed to cool and the solvent was evaporated in vacuo to give an 
oily residue, which was dissolved in a mixture of ethyl acetate (100 ml) 
and a 10% aqueous citric acid solution (100 ml). The phases were 
separated and the aqueous phase was extracted with ethyl acetate (50 
ml). The combined organic phases were extracted with an aqueous citric 
acid solution (50 ml). The separated organic phase was washed with 
brine and dried over sodium sulphate. The solvent was evaporated in 
vacuo to a solid residue, which was recrystallized from cyclohexane. 
This afforded 5.4 g of the oxime derivative as a solid. TLC: rf = 0.61 
(SiOj; dichloromethane/methanol = 19:1). 

To an ice-cooled mixture of the above oxime derivative (1 .0 g, 4.5 
mmol), tetrabutylammonium bromide (0.15 g, 0.5 mmol) and 1,2- 
dibromoethane (3.8 ml) was added a 12 M sodium hydroxide solution (5 
ml). The reaction mixture was stirred vigorously for 4.5 h. A 2 M hydro- 
chloric acid solution (50 ml) and diethyl ether (25 ml) was added. The 
phases were separated and the aqueous phase was extracted with 
diethyl ether (25 ml). The combined organic phases were washed with a 
5% sodium bicarbonate solution, brine and dried over sodium sulphate. 
The solvent was evaporated in vacuo to give a residue, which was re- 
evaporated successively with ethanol, toluene, methanol and 
dichloromethane. This afforded 1.4 g of the crude 2-(((10,1 1-dihydro- 
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5H-diben2ola,d]cvclohepten-5-ylidene)amino)oxy lethylbromide as an oil. 
TLC: rf = 0.65 (SiO^; dichloromethane). 

To a solution of 2M((10, 1 l-dihydro-BH-dibenzoIa^dlcyclohepten-B- 
ylidene)amino)oxy)ethylbromide (1.4 g, 4.2 mmol) in methyl isobutylke- 
tone (40 ml) was added potassium carbonate (4.7 g, 34 mmol) and ethyl 
(R)-3-piperidinecarboxylate tartrate (2,6 g, 8.5 mmol) and the suspension 
was heated at reflux temperature for 3 days. The cooled reaction mixture 
was filtered and the solvent was evaporated from the filtrate in vacuo. 
The oily residue was dissolved in a mixture of ethyl acetate (50 ml) and 
water (50 ml). A 34% aqueous tartaric acid solution was added until pH 
4. The phases were separated and the aqueous phase was extracted 
with ethyl acetate (25 ml). The combined organic phases were extracted 
with a 34% aqueous tartaric acid solution (2x5 ml) and the organic 
extracts were discarded. The acidic aqueous phases were combined, 
diluted three times with water and ethyl acetate (40 ml) was added. A 4 
N sodium hydroxide solution was added until pH 7 and the phases were 
separated. The organic phase was washed with brine and dried over 
sodium sulphate. The solvent was evaporated in vacuo to give 1 g of 
(R)-N-(2-((( 1 0, 1 1 -dihydro-5H-dibenzoIa,dlcyclohepten-5- 
ylidene)amino)oxy)ethyl)-3-piperidinecarboxylicacid ethyl ester as an oil. 
TLC: rf = 0.39 (SiOj; dichloromethane/methanol/acetic acid = 20:2:1). 

The above ester (1.0 g, 3.0 mmol) was dissolved in ethanol (25 ml) and 
a 4 N sodium hydroxide solution (3.4 ml) was added. The mixture was 
stirred vigorously at room temperature for 22 h. The solvent was evapor- 
ated in vacuo to give an oily residue. Dichloromethane (75 ml) was 
added and the mixture was cooled on an ice-bath. A concentrated 
hydrochloric acid solution (1,6 ml) was added. The mixture was stirred 
vigorously for a few minutes and the phases were separated. The 
organic phase was dried over sodium sulphate and the solvent was 
evaporated in vacuo. The residue was re-evaporated three times with 
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dichloromethane and once with acetone to give 0.95 g of the lilifi 
compound as a foam. 

M.P. 11 ex. 

NMR (DMSO-de) 6 4.5-4.6 (m,2H). 

By a similar procedure as described in Example 7a the following com- 
pounds have been prepared: 

EXAMPLE 7b 

(R)-1-{2-{((3-Chioro-10,11-dihvdro-5H-dibenzola,dlcyclohepten-5- 
ylidene)amino)oxy)ethyl)-3-piperidinecarboxylicacid hydrochloride 



M.P. 208-21 O^C. 

'H NMR (DMSO-de) S 4.55 (brs, 2H, -OCHj-). 

EXAMPLE 7c 

{R)-1-(2-(({3,7-Dichloro-10,11-dihydro-5H-dibenzola.d]cyclohepten-5- 
ylidene)amino)oxy)ethyl)-3-piperidinecarboxylicacid hydrochloride 



M.P. 143-144'»C. Calculated for CjaHjeClaNjOa: 
C. 57.1%; H. 5.2%; N, 5.8%; Found: 
C. 57.5%; H. 5.6%; N, 5.5%. 

EXAMPLE 8 

(R)-N-(2-((10, 1 1 -Dihydro-5H-dibenzoIa,d]cyclohepten-5-ylidene)metho- 
xy)- 

ethyl)-3-piperidinecarboxylic acid hydrochloride 
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To a solution of 

10,1 1-dihydro-5H-diben20la,dlcyclohepten-5-carboxaldehyde (1 1,3 g, 51 
mmol, prepared in a similar way as described in Acta Chem. Scand. 
1978, B33, 100-103) and tetrabutylammonium bromide {1.64 g, 5.1 
5 mmol) in dichloromethane (100 ml) was added 1,2-dibromoethane (62 
ml) and a 12 M sodium hydroxide solution (100 ml). The reaction mix- 
ture was stirred vigorously overnight and dichloromethane (100 ml) was 
added. The phases were separated and the aqueous phase was 
extracted with dichloromethane (100 ml). The combined organic phases 
10 were washed with a 0.2 M hydrochloric acid solution (100 ml), brine (25 
ml) and dried over magnesium sulphate. The solvent was evaporated in 
vacuo to give 14.1 g of 2-((10,1 1-dihydro-5H-dibenzoIa,dlcyclohepten- 
5-ylidene)methoxy)ethylbromide. TLC: rf = 0.48 (SiOz; ethyl acetate/- 
n-heptane = 1:4). 

15 

To a solution of 2-((10,1 1-dihydro-5H-dibenzo[a,dIcyclohepten-5-yli- 
dene)methoxy)ethylbromide (14.0 g, 42.5 mmol) in acetone (100 ml) 
was added potassium carbonate (23.5 g, 170 mmol), potassium iodide 
(0.7 g) and ethyl (R)-3-piperidinecarboxylate tartrate {19.6 g, 64 mmol). 

20 The suspension was stirred at room temperature for 3 days. The reaction 
mixture was filtered and the solvent was evaporated from the filtrate in 
vacuo. The oily residue was dissolved in ethyl acetate (150 ml). A 34% 
aqueous tartaric acid solution (100 ml) was added and pH was adjusted 
to 2.5 with a 4 M aqueous sodium hydroxide solution. The phases were 

25 separated and the organic phase was washed with a 2.5% aqueous 
solution of sodium bicarbonate (100 ml) and a 5% aqueous sodium 
bicarbonate solution (25 ml). The combined aqueous phases were 
extracted with ethyl acetate (100 ml). The combined organic phases 
were dried over magnesium sulphate. The solvent was evaporated in 

30 vacuo to give 12.0 g of (R)-N-(2-((10,1 1-dihydro-5H-diben2o[a,dlcyclo- 
hepten-5-ylidene)methoxy)ethyl)-3-piperidinecarboxylic acid ethyl ester 
as an oil. TLC: rf = 0.45 (SiOa; dichloromethane/methanol/ acetic acid 
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= 20:2:1). 

The above ester (2.0 g, 4.9 mmol) was dissolved in ethanol (20 ml) and 
a 4 N sodium hydroxide solution (4.9 ml) was added. The mixture was 
stirred at 50°C for 2 h. Water (10 mi) was added and ethanol was 
evaporated in vacuo to give an aqueous residue. A 4 M aqueous hydro- 
chloric acid solution (6.2 ml) was added followed by dichloromethane 
(50 ml). The phases were separated and the aqueous phase was 
extracted with dichloromethane (50 ml). The combined organic phases 
were washed with water (10 ml) and then dried over magnesium sul- 
phate. The solvent was evaporated in vacuo and the residue dried in 
vacuo to give 1.71 g of the JiHe compound as a solid. 

M.P. 111-1 14°C (dec). Calculated for C24H2bCIN03%H20: 
C, 70.6%; H, 7.2%; N, 3.3%; CI, 4.2%; Found: 
C. 70.2%; H. 7.0%; N, 3.2%; CI, 4.5%. 

EXAMPLE 9 

N-(2-(2-(10,11-Dihydro-5H-dibenzola,dlcvclohepten-5-yl)ethoxy)ethYl)- 
l,2,5.6-tetrahydro-3-pyridinecarboxylicacid hydrochloride 



A solution of 5-(2-(2-hydroxyethoxy)ethylidene)-10,l l-dihydro-5H- 
dibenzola.dlcycloheptene (2.4 g, 8.2 mmol, prepared as described in 
Example 3) in dioxane (25 ml) was hydrogenated at 10 atm. for 16 h at 
room temperature in the presence of 10% palladium on carbon catalyst 
(50% aqueous paste). The mixture was filtered and the solvent was eva- 
porated in vacuo to give an oily residue, which was re-evaporated from 
carbontetrachlorlde. This afforded 2.2 g 2-(2-(10,11-dihydro-5H-di- 
ben2oIa,d]cyclohepten-5-yl)ethoxy)ethanol as an oil. 

A solution of the above alcohol (2.2 g, 7.4 mmol) in dry THF (20 ml) 
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was placed under an atmosphere of nitrogen and placed on an ice-bath. 
A solution of n-butyllithium in hexanes (3.0 ml, 2.5 M) was added 
dropwise and the mixture was stirred for another 1 5 minutes. 
Methanesulfonyl chloride (0.85 g, 7.4 mmol) was added in one portion 
and the mixture was stirred on an ice-bath for 45 minutes. The solvent 
was evaporated in vacuo and the residue was dissolved in acetone (25 
ml). Ethyl 1, 2,5, 6-tetrahydro-3-pyridinecarboxylate hydrochloride (1.5 g, 
7.8 mmol) and potassium carbonate (2.5 g, 18 mmol) were added. The 
mixture was stirred at reflux temperature for 16 h. The mixture was 
filtered and the solvent was evaporated in vacuo. The oily residue was 
submitted to column chromatography on silica gel (150 g) using a 
mixture of ethyl acetate and n-heptane (1:1) as eluent. Collecting the 
proper fractions afforded 1.3 g of N-(2-(2-(10J 1-dihydro-5H- 
dibenzo[a,d)cyclohepten-5-yl)ethoxy)ethyl)-1,2,5,6-tetrahydro-3- 
pyridinecarboxylic acid ethyl ester as an oil. TLC: rf = 0.14 (SiO^; ethyl 
acetate/n-heptane = 1:1). 

The above ester (1.3 g. 3.1 mmol) was dissolved in ethanol (10 ml) and 
a 4 N sodium hydroxide solution (2,3 ml) was added. The mixture was 
stirred at room temperature for 4 h. A 4 N hydrochloric acid solution was 
added until pH 1 . Dichloromethane (400 ml) was added and the mixture 
was stirred vigorously for a few minutes and the phases were separated. 
The organic phase was dried over sodium sulphate and the solvent was 
evaporated in vacuo. The residue was re-evaporated with acetone, 
dissolved in acetone (50 ml) and left for crystallization. This afforded 
0.45 g of the title compound as a solid. 

M.P. 154-155*C. Calculated for C25H30CINO3: 
C, 70.2%; H, 7.1%; N, 3.3%; CI, 8.3%; Found: 
C, 70.1%; H, 7.2%; N, 3.1%; CI, 8.2%. 



EXAMPLE 10 
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(R)-N-(2-{(3-{10,11-Dihydro-5H-dibenzlb,f]azepin.5-yl)-1-propyl)oxy)- 
ethyDS-piperidinecarboxylic acid hydrochloride 

To a solution of 10.1 1-dihydro-5H-dibenz[b,flazepine (8.1 g, 40 mmol) in 
dry dibutylether (60 ml) kept under an atmosphere of nitrogen, NaH (1 .6 
g, 40 mmol, 60 % oil dispersion) was carefully added. The reaction 
mixture was heated at reflux temperature for 4 h and then allowed to 
cool to 80"C. 3-Bromo-1 -propyl tetrahydro-2-pyranyl ether (10.7 g, 48 
mmol) was added and the mixture was heated at reflux temperature for 
16 h. To the cooled reaction mixture was added water (20 ml) and the 
phases were separated. From the organic phase the solvent was evapor- 
ated and the residue was dissolved in a mixture of MeOH (150 ml) and a 
4 N aqueous HCI solution (50 ml). The mixture was heated at reflux 
temperature for 15 minutes and then stirred for 1 h at RT. Water (250 
ml) was added and the mixture was extracted with ethyl acetate (2 x 
200 ml). The combined organic extracts was dried (NajSO*). filtered and 
the solvent evaporated in vacuo. This afforded a residue which was 
submitted to chromatography on silica gel (200 g) using a mixture of 
n-heptane and ethyl acetate (3:2) as eluent to give 5.5 g of 
3-(10.11-dihydro-5H-dibenzIb,f]azepin-5-yl)-1-propanolas an oil. TLC: rf 

= 0.30 (SiOa; n-heptane/ethyl acetate = 1:1). 

A mixture of NaH (0.40 g. 10 mmol, 60% oil dispersion), 3-(10,11-dihy- 
dro-5H-dibenzlb.fJazepin-5-yl)-1-propanol{2.5 g, 10 mmol) and dry 
dibutylether (25 ml) was stirred for 16 h at reflux temperature under a 
nitrogen atmosphere. The reaction mixture was allowed to cool and 
2-bromoethyl tetrahydro-2-pyranyl ether (2.5 g, 12 mmol) was added. 
Then the mixture was heated to reflux temperature and kept there for 16 
h. To the cooled mixture was added water (10 ml) and the phases were 
separated. From the organic phase the solvent was evaporated in vacuo 
to give a residue which was submitted to chromatography on silica gel 
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(200 g) using a mixture of n-heptane and ethyl acetate (7:3) as eluent. 
This afforded 1.5 g of the tetrahydro-2-pyranyl intermediate. TLC: rf = 
0.55 (SiO^; n-heptane/ethyl acetate = 1:1). This intermediate was 
dissolved in a mixture of methanol (30 ml) and a 4 N aqueous hydro- 
5 chloric acid solution (15 ml) and the mixture was heated at reflux tem- 
perature for 15 minutes. The reaction mixture was allowed to cool and 
methanol was evaporated in vacuo. Water was added and the mixture 
was extracted with ethyl acetate. The organic extract was washed with 
a 5 % aqueous sodium bicarbonate solution, dried over sodium sulphate 
10 and the solvent evaporated in vacuo. This afforded 0.6 g (20 %) of 

2"((3-{1 0, 1 1 -dihydro-5H-diben2(b,f lazepin-5-yl)-1 -propyDoxy)- ethanol as 
an oil. TLC: rf = 0.33 (SiO^; n-heptane/ethyl acetate = 1:1). 

A solution of the above alcohol (0.60 g, 2.0 mmol) in dry THF (15 ml) 
15 was placed under an atmosphere of nitrogen and then cooled on an 
ice-bath. 

A solution of n-butyllithium in hexanes (0.88 ml, 2.5 M) was added 
dropwise at 10T. When addition was complete the mixture was stirred 
at 10X for 30 minutes. Methanesulfonyl chloride (0.25 g, 2.2 mmol) 

20 was added and the reaction mixture was stirred at room temperature for 
90 minutes. The volatiles were evaporated in vacuo leaving a residue 
which was dissolved in acetone (20 ml). Ethyl (R)-3-piperi- 
dinecarboxylate (0.50 g, 3.0 mmol) and potassium carbonate (0.7 g, 5 
mmol) were added and the suspension was stirred at room temperature 

25 for 16 h and the heated at reflux temperature for 7 h. The cooled reac- 
tion mixture was filtered and the solvent was evaporated in vacuo. The 
oily residue was submitted to column chromatography on silica gel (150 
g) using a mixture of ethyl acetate and n-heptane (2:3) as eluent. Col- 
lecting the proper fractions afforded 0.4 g of (R)-N-(2- 

30 ((3-(10,n-dihydro-5H-dibenz[b,f]azepin-5-yl)-1-propyl)oxy)ethyl)-3-piperi- 
dinecarboxylic acid ethyl ester as an oil. 
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The above ester (0.4 g. 0.92 mmol) was dissolved in ethanol (10 ml) 
and a 4 N sodium hydroxide solution (0.70 ml) was added. The mixture 
was stirred at room temperature for 4 h. A 4 N hydrochloric acid solution 
was added until pH 1 . Dichloromethane (300 ml) was added and the 
phases were separated. The organic phase was dried over sodium 
sulphate and the solvent was evaporated in vacuo. The residue was 
re-evaporated with acetone, dissolved in a mixture of ethyl acetate and 
acetone and left for crystallization. This afforded 0.13 g of the tjHe 
compound as a solid. 

M.P. 130-132-C. Calculated for C25H33CIN2O3: 
C, 67.5%; H, 7.5%; N, 6.3%; Found: 
C, 67.3%; H. 7.7%; N, 6.1%. 

FXAMPLE 1 1 

E/Z-(R)-N-(2-((((10,11-Dihydro-5H-dibenzola,d]cyclohepten-5-yl)methyle- 
ne)amino)oxy)ethyl)-3-piperidinecarboxylic acid hydrochloride 

A mixture of (10,1 1-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)carboxalde- 
hyde (11.5 g, 52 mmol, prepared similarly as described Acta Chem. 
Scand. B 1979. 33, 100) and hydroxylamine hydrochloride (7.2 g. 103 
mmol) in 96% ethanol (50 ml) was stirred at room temperature for 2 
days. A 10% aqueous citric acid solution (100 ml) was added together 
with ethyl acetate (100 ml). The phases were separated and the organic 
phase was washed successively with a 10% aqueous citric acid solution 
(50 ml), an excess of a saturated sodium bicarbonate solution and brine. 
The organic phase was dried over magnesium sulphate and the solvent 
was evaporated in vacuo to give a solid residue which was recrystallized 
from cyclohexane. This afforded 5.2 g of 

( 1 0, 1 1 -dihydro-5H-dibenzola,dlcyclohepten-5-yl)carboxaldehydoxime as 
a solid. 
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To an ice-cooled mixture of the above oxime derivative (5.4 g, 23 
mmol), tetrabutylammonium bromide (0.73 g, 2.3 mmol) and 
1,2-dibromoethane (19.6 ml) was added a 12 M sodium hydroxide 
solution (30 ml). The reaction mixture was stirred vigorously for 1.5 h. 
The phases were separated and the aqueous phase was extracted with a 
small portion of toluene. The combined organic phases were diluted with 
another portion of toluene (50 ml) and washed successively with an 
aqueous citric acid solution (pH 6), an excess of a saturated sodium 
bicarbonate solution and brine. The organic phase was dried over mag- 
nesium sulphate and the solvent was evaporated in vacuo to give an oily 
residue which was re-evaporated successively with methanol and 
dichloromethane. This afforded 7.8 g of the crude 2-(({{10,1 1- 
dihydro-5H-dibenzo[a,d]cyclohepten-5-yl)methyle- 
ne)amino)oxy)ethylbromide as an oil. TLC: rf = 0.62 (SiOj; 
dichloromethane). 

To a solution of the above crude bromide (7.0 g, 20 mmol) in acetone 
(100 ml) was added potassium carbonate (16,8 g, 122 mmol) and ethyl 
(R)-3-piperidinecarboxylate tartrate (12.5 g, 41 mmol) and the suspen- 
sion was stirred at room temperature for 2.5 days. The solvent was 
evaporated in vacuo and the residue was dissolved in a mixture of ethyl 
acetate (100 ml) and wat«r (100 ml). The phases were separated and 
the aqueous phase was extracted with ethyl acetate (50 ml). Water (100 
ml) was added to the combined organic extracts and pH was adjusted to 
4 with a 34% aqueous tartaric acid solution. The phases were separated 
and the organic phase was extracted with a 34% aqueous tartaric acid 
solution (3x18 ml). The three combined aqueous tartaric extracts were 
diluted with icewater (250 ml) and ethyl acetate was added (150 ml). A 
4 N aqueous sodium hydroxide solution was added until pH 7 and the 
phases were separated. The organic phase was washed with a saturated 
sodium bicarbonate solution and brine. After drying over magnesium 
sulphate the solvent was evaporated in vacuo to give 6 g of 
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(R)-N-(2-((((10.11-dihydro-5H-dibenzo[a,dlcyclohepten-5-yl>methylene)- 
amino)oxy)ethyl)-3-piperidinecarboxylicacid ethyl ester as an oil. TLC: rf 
= 0.20 (SiOj; ethyl acetate/n-heptane = 1:1). 

The above ester {5.0 g. 12 mmol) was dissolved in ethanol (100 ml) and 
a 2 N aqueous sodium hydroxide solution (27 ml) was added. The 
mixture was stirred at room temperature for 1 6 h. The solvent was 
evaporated in vacuo to give an oily residue. Dichloromethane (160 ml) 
was added and the mixture was cooled on an ice-bath. A concentrated 
hydrochloric acid solution (5.5 ml) was added. The mixture was stirred 
vigorously for a few minutes and the phases were separated. The 
organic phase was dried over magnesium sulphate and the solvent was 
evaporated in vacuo to give 4.1 g of the liHg comppund as a foam. The 
material isolated consists of an approx. 1 :5 mixture of the E/Z isomers. 

M.P. 110-C. 

'H NMR (DMSO-de) 6 Major isomer: 5.03 (d, 1H), 7.94 (d, 1H); 
Minor isomer: 5.49 (d. 1H), 7.57 (d, 1H). 

EXAMPLE 12 

(R)-N.(2-(2-(5,6,7,12-Tetrahydrodibenz[b,glazocin-12-yl)ethoxy)ethyl)-3- 
piperidinecarboxylic acid hydrochloride 

To a solution of 5,6,7, 12-tetrahydrodibenz[b,glazocine (2.5 g, 12 mmol, 
prepared in a similar way as described in Chem. Pharm. Bull. 1978, 26, 
942-950) and 2-(2-((tetrahydro-2-pyranyl)oxy)ethoxy)ethylchloride (3.0 
g, 14 mmol) in toluene (50 ml) was added a suspension of sodium amide 
(1.50 g, 19 mmol, 50% wt suspension in toluene). The reaction mixture 
was heated at reflux temperature for 10 h. The mixture was allowed to 
cool to room temperature and water (52.5 ml) was carefully added. The 
phases were separated and the aqueous phase was extracted with 
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toluene (50 ml). The combined organic phases were washed with water 
(2x15 ml), brine (15 ml) and dried over magnesium sulphate. The solvent 
was evaporated in vacuo. The oily residue was submitted to column 
chromatography on silica gel (150 g) using a mixture of ethyl acetate 
and n-heptane (1 :4) as eluent. Collecting the proper fractions afforded 
3.0 g of crude 1 2-(2-(2-((tetrahydro-2-pyranyl)oxy)ethoxy)ethyl)-5, 6,7,1- 
2-tetrahydrodibenz[b,gIa20cine. TLC: rf = 0.11 {SiO^i ethyl acetate/- 
n-heptane = 1:4). 

To a solution of 12-(2-(2-({tetrahydro-2-pyranyl)oxy)ethoxy)ethyl)-5,6,7,- 
12-tetrahydrodiben2lb,glazocine (3.0 g, 7.8 mmol) in (30 ml) was added 
a 4 M aqueous sulfuric acid solution. The mixture was stirred at room 
temperature for 18 h. The reaction mixture was poured into a mixture of 
water (150 ml) and a 4 M aqueous sodium hydroxide solution (6.5 ml). 
Ethyl acetate (100 ml) was added and pH was adjusted to 8,5 with a 
5% aqueous sodium bicarbonate solution. The phases were separated 
and the aqueous phase was extracted with ethyl acetate (50 ml). The 
combined organic phases were washed with brine (20 ml) and dried over 
magnesium sulphate. The solvent was evaporated in vacuo and the 
residue was re-evaporated with dichloromethane. This afforded 2.1 g of 
crude 2-(2-(5,6,7, 1 2-tetrahydrodibenzIb,gJazocin-1 2-yl)ethoxy)ethanol. 
TLC: rf = 0.39 (SiOz; dichloromethane/methanol = 19:1). 

A mixture of the above alcohol (1.8 g, 6 mmol), triethylamine (2.5 ml) 
and toluene (30 ml) placed under an atmosphere of nitrogen was cooled 
on an ice-bath. A solution of methanesulfonyl chloride (1.7 g, 12 mmol) 
in toluene (5 ml) was added dropwise. Stirring was continued for 45 
minutes on an ice-bath and then the temperature was allowed to reach 
ambient temperature. Water (20 ml) was added and the mixture was 
stirred at room temperature for 1 5 minutes. The phases were separated 
and the aqueous phase was extracted with toluene (20 ml). The com- 
bined organic phases were washed with a 5% aqueous sodium bicarbon- 
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ate solution and dried over magnesium sulphate. The solvent was 
evaporated in vacuo to give an oil which was dissolved in toluene (30 
ml). To this solution was added potassium carbonate (2.9 g, 21 mmol) 
and ethyl (R)-3-piperidinecarboxylate tartrate (3.7 g, 12 mmol). The 
suspension was heated at 100'C for 24 h and then allowed to cool to 
ambient temperature. The mixture was filtered and the solid washed 
with toluene (20 ml). The solvent was evaporated in vacuo to give an 
oily residue which was submitted to column chromatography on silica gel 
(150 g) using a gradient of a mixture of ethyl acetate and n-heptane (1 :4 
- 1:1). Collecting the proper fractions afforded 1.27 g of (R)-N-(2-(2- 
(5,6,7.1 2-tetrahYdrodiben2lb,gJa20cin-1 2-yl)-ethoxy)ethyl)-3- 
piperidinecarboxylic acid ethyl ester as an oil. TLC: rf = 0.39 (SiOj; 
dichloromethane/ methanol/acetic acid = 20:2:1). 

The above ester (1.2 g. 2.7 mmol) was dissolved in ethanol (5 ml). A 4 
N aqueous sodium hydroxide solution (2 ml) and water (3 ml) were 
added. The mixture was heated at SO'C with stirring for 1 h. Water (25 
ml) was added and ethanol was evaporated in vacuo. The aqueous 
residue was extracted with diethyl ether (2x25 ml) which was discarded. 
Then a 4 N aqueous hydrochloric acid solution (3 ml) was added to the 
aqueous phase and the resulting acidic solution was extracted with 
dichloromethane (2x50 ml). From the combined dichloromethane 
extracts the solvent was evaporated in vacuo and the residue 
re-evaporated with acetone. The foamy residue was trituated with 
diethylether to give 0.71 g of an amorphous solid which was 
recrystallized from 2-propanol (35 ml). After drying in vacuo 0.45 g of 
the title comoound was obtained as a white solid. 

M.P. 203.5-205.5"C. Calculated for C25H33CIN2O3: 
C. 67.5%; H. 7.5%; N, 6.3%; CI. 8.0% Found: 
C. 67.5%; H. 7.7%; N, 6.0%; CI, 7.9%. 
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EXAMPLE 13 

{R)-N-(2-{2-{6, 1 1 -Dihydro-5H-diben2lb,e)a2epin-5-vl)ethoxv)ethyl)-3- 

piperidinecarboxylic acid formate 
5 

To a solution of 6,1 1-dlhydro-5H-dibenzIb,e]azepine (5.0 g, 26 mmol. 
Coll. Czechoslov. Chem. Commun. 1958, 23, 1330) and 
2-(2-((tetrahydro-2pyranyl)oxy)ethoxy)ethylchloride(6.4 g, 30 mmol) in 

10 toluene (25 ml) placed under an atmosphere of nitrogen was added a 
suspension of sodium amide (5.0 g, 64 mmol, 50% wt suspension in 
toluene). The reaction mixture was heated at reflux temperature for 8 h. 
The mixture was allowed to cool to room temperature and toluene (50 
ml) was added. The phases were separated and the organic phase was 

15 washed with a 1 N aqueous hydrochloric acid solution (2x100 ml), 

excess of a 5 % aqueous sodium bicarbonate solution and brine (25 ml). 
After drying over magnesium sulphate the solvent was evaporated in 
vacuo. The oily residue was submitted to column chromatography on 
silica gel (250 g) using a mixture of ethyl acetate and n-heptane (1:4) as 

20 eluent. Collecting the proper fractions afforded 2.6 g of 
12-(2-(2-((tetrahydro-2-pyranyl)oxy)ethoxy)ethyl)-6J1- 
dihydro-5H-diben2[b,ela2epine. TLC: rf = 0.41 [SiOzi ethyl acetate/n- 
heptane = 1:1). 

25 To a solution of 12-(2-(2-((tetrahydro-2-pyranyl)oxy)ethoxy)ethyl).6,l 1- 
dihydro-5H-diben2[b,e]a2epine (2.9 g, 7.9 mmol) in 2-propanol (30 ml) 
was added a 4 M aqueous sulfuric acid solution (6 ml). The mixture was 
stirred at room temperature for 1 h. The reaction mixture was poured 
into a mixture of water (100 ml) and toluene (25 ml). The phases were 

30 separated and the organic phase was washed with excess of a saturated 
aqueous sodium bicarbonate solution. The acidic aqueous phase was 
made alkaline with aqueous sodium hydroxide and extracted with 
toluene. The combined organic phases were washed with brine and dried 
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over magnesium sulphate. The solvent was evaporated in vacuo to give 
2.2 g of crude 2-(2-(6,1 1-dihydro-5H-dibenzlb,ela2epin-5-yl)ethoxy)- 
ethanol. TLC: rf =0.17 |Si02; ethyl acetate/n-heptane = 1:1). 

A mixture of the above alcohol (2.1 g. 7.4 mmol). triethylamine (2.6 ml) 
and toluene (30 ml) placed under an atmosphere of nitrogen was cooled 
on an ice-bath. A solution of methanesulfonyl chloride (2.1 g, 15 mmol) 
in toluene (5 ml) was added dropwise. Stirring was continued for 45 
minutes on an ice-bath and then the temperature was allowed to reach 
ambient temperature. Water (20 ml) was added and the mixture was 
stirred at room temperature for 1 5 minutes. The phases were separated 
and the organic phases were washed with a 5% aqueous sodium bicar- 
bonate solution and brine and dried over magnesium sulphate. The 
solvent was evaporated in vacuo to give an oil which was dissolved In 
methyl isobutylketone (40 ml). To this solution was added potassium 
carbonate (3.6 g, 26 mmol) and ethyl (R)-3-piperidinecarboxylate tartrate 
(4.6 g, 1 5 mmol). The suspension was heated at 40"C for 24 h and then 
at reflux temperature for 3 h. The reaction mixture was allowed to cool 
to ambient temperature and water (50 ml) was added. The phases were 
separated and from the organic phase the solvent was evaporated in 
vacuo. This afforded an oily residue which was submitted to column 
chromatography on silica gel (125 g) using a mixture of ethyl acetate 
and n-heptane (1:1) as eluent. Collecting the proper fractions afforded 
1.0 g of {R)-N-(2-(2-(6,1 l-dihydro-5H-dibenzlb,e]azepin-5-yl)- 
ethoxy)ethyl)-3-piperidinecarboxylic acid ethyl ester as an oil. TLC: rf = 
0.36 (SiO,: ethyl acetate). 

The above ester (1 .0 g, 2.4 mmol) was dissolved in ethanol (25 ml) and 
a 2 N aqueous sodium hydroxide solution (4.7 ml) was added. The 
mixture was heated at 50»C with stirring for 2.5 h. The volatiles were 
evaporated In vacuo and dichloromethane (100 ml) was added to the 
residue. The mixture was cooled on an ice-bath and a concentrated 
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aqueous hydrochloric acid solution 11.2 ml) was added dropwise with 
vigorous stirring. The phases were separated and the organic phase was 
dried over magnesium sulphate. The solvent was evaporated in vacuo 
and the residue re-evaporated several times with acetone. 

5 

The residue was purified by column chromatography on silica gel using a 
mixture of dichloromethane, acetonitrile and formic acid (4:4:1) as 
eluent. The proper fractions were collected and the solvent was evapor- 
ated in vacuo to give a residue which was re-evaporated successively 
10 with n-heptane, dioxane and dichloromethane. This afforded 0.4 g of the 
title compound as a waxy solid. 

NMR (DMSO-do) J4.13 (m, 1H); 4.67 (m, 1H). 
15 EXAMPLE 14 

(R)-N-(2-(2-(5,6,1 1 ,1 2-Tetrahydrodiben2[b,f]a20cin-12-yl)ethoxy)ethyl)-3- 
piperidinecarboxylic acid hydrochloride 

20 

To a solution of 2-(2-chloroethoxy)ethanol (3,9 g, 31 mmol) in 
dichloromethane (15 ml) kept at OX was added triethylamine (6.2 g, 61 
mmol). A solution of methanesulfonyl chloride (3.6 g, 31 mmol) in 
dichloromethane (15 ml) was carefully added keeping the temperature 

25 below OX. When addition was complete the reaction mixture was left 
overnight at room temperature and then diluted with dichloromethane 
(150 ml). The organic phase was washed with a 2 N hydrochloric acid 
solution (75 ml) and water (75 ml) and dried over magnesium sulphate. 
The solvent was evaporated in vacuo to give 6.3 g of crude 

30 2-(2-chloroethoxy)ethyl mesylate as an oil. 

A suspension of 5,6 J 1J 2-tetrahydrodibenz[b,f]azocine (5.0 g. 20 
mmol) in dry THE (75 ml) placed under an atmosphere of nitrogen was 
cooled to -68X. A solution of n-butyl lithium in hexanes (19 ml, 49 
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mmol, 2.5 M) was added dropwise keeping the temperature below 
-60°C. When addition was complete stirring was continued at this 
temperature for 30 minutes and then the reaction mixture was left 
overnight at room temperature. The mesylate prepared above was 
dissolved in dry THF (50 ml) and added dropwise to the reaction mixture. 
When addition was complete the mixture was stirred at room tempera- 
ture for 168 h. Ice was added (80 g) and the phases were separated. 
The aqueous phase was extracted with diethyl ether (2x50 ml). The 
combined organic phases were washed with water (2x50 ml) and dried 
over magnesium sulphate. The solvent was evaporated in vacuo to give 
a residue which was submitted to column chromatography on silica gel 
using a mixture of ethyl acetate and n-heptane (2:3) as eluent. This 
afforded 2.5 g of 2-{2-(5,6,11,12-tetrahydrodibenzIb,fla20cin-12-yl)etho- 

xy)ethylchloride as an oil. 

A mixture of the above chloride (2.5 g, 7.9 mmol), ethyl (R)-3-piperidl- 
necarboxylate tartrate (2.4 g. 16 mmol) and potassium carbonate (3.3 g, 
24 mmol) in methylisobutyl ketone (60 ml) was heated at reflux tempera- 
ture for 96 h. The mixture was allowed to cool and the solvent was 
evaporated in vacuo. The residue was dissolved in a mixture of ethyl 
acetate (75 ml) and water (75 ml). The phases were separated and from 
the organic phase the solvent was evaporated in vacuo. The oily residue 
was submitted to column chromatography on silica gel using 
dichloromethane containing 5% of a mixture of ethanol and 25% aque- 
ous amrrranla (9:1) as eluent. The proper fractions were collected and 
the solvent was evaporated in vacuo. The residue was submitted once 
more to column chromatography on silica gel using dichloromethane 
containing 3% of a mixture of ethanol and 25% aqueous ammonia (9:1) 
as eluent. The proper fractions were collected and the solvent was 
evaporated In vacuo to give 0.85 g of (R)-N-(2-(2-(5,6.1 1,12- 
tetrahydrodibenzlb,flazocin-12-yl)ethoxy)ethyl)-3-piperidinecarboxylic 

acid ethyl ester as an oil. 



wo 97/22342 



-44- 



PCT/DK96/00520 



The above ester (0.4 g, 0.9 mmol) was dissolved in ethanol {7 ml) and a 
2 N aqueous sodium hydroxide solution (1.8 ml) was added. The reac- 
tion mixture was stirred at room temperature for 16 h. The mixture was 
placed on an ice-bath and a concentrated aqueous hydrochloric acid 
5 solution (0.37 ml) was added. The volatiies were evaporated in vacuo, 
the residue suspended in dichloromethane and the solid removed by 
filtration. The solvent was evaporated from the filtrate in vacuo to give a 
residue which was re-evaporated with dichloromethane to give 0.30 g of 
the title compound as an amorphous solid. 

10 

M.P. 60-80'^C. Calculated for C25H33CIN203.y4CH2Cl2: 
a 65.1%; H, 7.2%; K 6.0%; Found: 
C, 65.2%; 7.1%; N, 6.0%. 

15 EXAMPLE 15 

N-(2-(2-(10.11-Dihydro-5H-diben2[b,f]azepin-5-yl)ethoxy)ethyl)-1, 2,5,6- 
tetrahydro-3-pyrtdinecarboxylic acid hydrochloride 
20 " 

To a solution of 2-(2-chloroethoxy)ethanol (15.3 g, 123 mmol) in toluene 
(100 ml) kept at 5*^0 was added triethylamine (50 g, 500 mmol). A 
solution of methanesulfonyl chloride (28 g, 245 mmol) in toluene (50 ml) 
was carefully added keeping the temperature around 5*'C. When addition 

25 was complete the reaction mixture was stirred at 5X for 45 minutes and 
then 75 minutes at ambient temperature. Water {100 ml) was added 
and the mixture was stirred for 15 minutes. The phases were separated 
and the organic phase was washed with water, brine and dried over 
magnesium sulphate. The solvent was evaporated in vacuo to give crude 

30 2-(2-chloroethoxy)ethyl mesylate as an oil. 

A solution of 10,11-dihydro-5H-dibenz(b,f}azepine (24 g, 123 mmol) in 
dry THF (100 ml) placed under an atmosphere of nitrogen was cooled to 
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-TCC. A solution of n-butyl lithium in hexanes (49.2 ml, 123 mmol, 2.5 
M) was added dropwise keeping the temperature below -60°C. When 
addition was complete stirring was continued at -70'C for 1 5 minutes 
and then the reaction mixture was allowed to reach ambient tempera- 
ture. The mesylate prepared above was dissolved in dry THF (50 ml) and 
added dropwise to the reaction mixture. When addition was complete 
the mixture was stirred at room temperature for 64 h. Water (100 ml) 
was added and the phases were separated. The aqueous phase was 
extracted with diethyl ether (50 ml). The combined organic phases were 
washed with brine and dried over magnesium sulphate. The solvent was 
evaporated in vacuo to give an oily residue which was submitted to 
column chromatography on silica gel (300 g. Lichroprep. 40-63 fj) using 
a mixture of dichloromethane and n-heptane (1:5) as eluent. This 
afforded 10.4 g of 2-{2-(10.11-dihydrQ-5H-dibenzIb.fl- 
azepin-5-yl)ethoxy)ethylchloride as an oil, TLC: rf = 0.23 (SiOj; dlchloro- 
methane/n-heptane = 1:1). 

A mixture of the above chloride (5.0 g, 16.6 mmol), ethyl 
1,2,5,6-tetrahydro-3-pyridinecarboxylate hydrochloride (6.3 g, 33 mmol), 
potassium carbonate (8.0 g, 58 mmol) and potassium iodide (0.55 g) in 
methylisobutyl ketone (50 ml) was heated at reflux temperature for 48 h. 
The reaction mixture was allowed to cool and water (50 ml) was added. 
The phases were separated and from the organic phase the solvent was 
evaporated in vacuo to give an oily residue. This residue was dissolved in 
a mixture of ethyl acetate (50 ml) and water (50 ml)and pH was adjusted 
to 4 with a 34% aqueous tartaric acid solution. The phases were separ- 
ated and the organic phase was extracted with a 34% aqueous tartaric 
acid solution (3x15 ml). The three aqueous tartaric extracts were com- 
bined and icewater (150 ml) and ethyl acetate (100 ml) was added. A 
12 N aqueous sodium hydroxide solution was added until pH 4 and the 
phases were separated. The organic phase was washed with a 5% 
sodium bicarbonate solution and brine and dried over magnesium sul- 
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phate. The solvent was evaporated in vacuo to give 6.0 g of 
N-(2-(2-{ 1 0, 11 -dihydro-5H-dibenz[b,f ]a2epin-5-yl)- 
ethoxv)ethyl)-1,2,5,6-tetrahydro-3-pyridinecarboxylicacid ethyl ester as 
an oil. TLC: rf = 0.47 (SiO^; dichloromethane/methanol/acetic acid = 
20:2:1). 

The above ester (5.0 g, 12 mmol) was dissolved in ethanol {250 ml) and 
a 2 N aqueous sodium hydroxide solution {24 ml) was added. The 
mixture was stirred at room temperature for 16 h. The solvent was 
evaporated in vacuo to give an oily residue. Dichloromethane (200 ml) 
was added and the mixture was cooled on an ice-bath. A concentrated 
hydrochloric acid solution (5.9 ml) was added. The mixture was stirred 
vigorously for a few minutes and the phases were separated. The 
organic phase was dried over magnesium sulphate and the solvent was 
evaporated in vacuo to give an oily residue which was re-evaporated 
with acetone. This afforded 4.8 g of the titte compound as a foam. 

M.P. 1 03*^0. Calculated for C24H29CIN203.H20: 
C, 64.5%; H, 6.5%; N, 6.3%; Found: 
a 64.9%; H, 6.9%; N, 5.9%. 

NMR (DMSO-do) 6 3.53 {t, 2H); 3.95 (t, 2H); 6.96 (brs, 1H). 

EXAMPLE 16 

N-(2-{2-( 10,11 -Dihydro-5H-dibenz(b,f)a2epin-5-yl)ethoxy)ethyl)-3-pyrroli- 
dineacetic acid hydrochloride 



A mixture of 2-{2-( 10,11 -dihydro-5H-diben2[b,fla2epin-5-yl)ethoxy)ethyl- 
chloride {1,5 g, 4.9 mmol, prepared as described in Example 15), methyl 
3-pyrrolidineacetate acetate (2.0 g, 9.8 mmol), potassium carbonate (2.4 
g, 17 mmol) and potassium iodide (0.16 g) in methylisobutyl ketone (30 
ml) was heated at reflux temperature for 48 h. The reaction mixture was 
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allowed to cool and water (40 ml) was added. The phases were separ- 
ated and from the organic phase the solvent was evaporated In vacuo to 
give an oily residue. This residue was dissolved in a mixture of ethyl 
acetate {25 ml) and water (25 ml) and pH was adjusted to 4 with a 34% 
aqueous tartaric acid solution. The phases were separated and the 
organic phase was discarded. Ethyl acetate (25 ml) was added to the 
aqueous phase and pH was adjusted to approx. 9 with a 2 M aqueous 
sodium hydroxide solution. The phases were separated and from the 
organic phase the solvent was evaporated in vacuo to give an oily 
residue which was submitted to column chromatography on silica gel 
(180 ml) using a mixture of THF and n-heptane (1:1) as eluent. Collect- 
ing the proper fraction afforded 1 .0 g of N-(2-(2 
( 10,11 -dihydro-5H-dibenz[b,flazepin-5-Yl)ethoxy)ethyl)-3-pyrrolidine- 

acetic acid methyl ester as an oil. 

The above ester (1.0 g, 2.5 mmol) was dissolved in ethanol (25 ml) and 
a 2 N aqueous sodium hydroxide solution (4.9 ml) was added. The 
mixture was stirred at room temperature for 16 h. The solvent was 
evaporated In vacuo to give an oily residue. Dichloromethane (100 ml) 
was added and the mixture was cooled on an ice-bath. A concentrated 
hydrochloric acid solution (1 ml) was added dropwise. The mixture was 
stirred vigorously for 15 minutes at approx. 10°C. Magnesium sulphate 
was added and the mixture was stirred at ambient temperature for 30 
minutes and filtered. The solvent was evaporated in vacuo to give 0.9 g 
of the title compound as a foam. 

M.P. 1 38"C. Calculated for C24H3iCINj03: 
C, 66.9%; H, 7.3%; N. 6.5%; Found: 
C, 66.8%; H. 7.4%; N, 6.2%. 

NMR (DMSO-da) 6 3.54 (t. 2H); 3.94 (t, 2H). 



FX AMPLE 17 
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{R)-N-(2-(2-(3,7-Dichloro-10J1-dihydro-5H-dibenz[b,f]a2epin-5-yl)etho- 
xy)- 

ethyl)-3-piperidinecarboxylic acid hydrochloride 



To a solution of 3,7-dichloro-10,1 1-dihydro-5H-diben2[b,f]azepine (2.0 g, 
7.6 mmol, prepared as described in British Patent No. 777,546)) in dry 
dimethylsulfoxide (20 ml) placed under an atmosphere of nitrogen was 

10 added sodium hydride (0.36 g as a 55 % oil dispersion, 8.3 mmol). The 
reaction mixture was stirred at 70"C for 1 h and then allowed to cool to 
ambient temperature. 2-(2-((Tetrahydro-2-pyra- 
nyl)oxy)ethoxy)ethylchloride (1.7 g, 8.3 mmol) was added and the 
mixture was stirred at room temperature for two days. The reaction 

1 5 mixture was poured into icewater and extracted with ethyl acetate 

(2x200 ml). The combined organic extracts were washed with water and 
dried over magnesium sulphate. The solvent was evaporated in vacuo to 
give 3.7 g of an oil which was dissolved in methanol (100 ml). A 4 N 
aqueous hydrochloric acid solution (30 ml) was added and the mixture 

20 was stirred at BOX for 1 h. The cooled reaction mixture was diluted 
with water (700 ml) and extracted with ethyl acetate (2x200 ml). The 
combined organic extracts were washed with a saturated aqueous 
sodium bicarbonate solution and dried over magnesium sulphate. The 
solvent was evaporated in vacuo to give an oily residue which was 

25 submitted to column chromatography on silica gel (100 g) using a 

mixture of ethyl acetate and n-heptane (3:7) as eluent. Collecting the 
proper fractions afforded 1.3 g of 2-(2-(3,7-dichloro-10,11-dihydro-5H- 
dibenz[b,flazepin-5-yl)ethoxy)ethanol as an oil. TLC: rf = 0.32 (SiOj; 
ethyl acetate/n-heptane = 1:1). 

30 

To a mixture of the above alcohol (1.3 g, 3.7 mmol), triethylamine (1.3 
ml) and dry diethyl ether (75 ml) was added dropwise a solution of 
methanesulfonyl chloride (0.63 g, 5.5 mmol) in dry diethyl ether (25 ml). 
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Stirring was continued for 1 h at room temperature. The reaction mixture 
was washed with water and dried over potassium carbonate. The 
solvent was evaporated in vacuo to give an oily residue which was 
dissolved in acetone (30 ml). To this solution was added potassium 
5 carbonate (1 .0 g, 7.4 mmol) and ethyl |R)-3-piperidinecarboxylate (1 .2 g, 
7.4 mmol) and the suspension was heated at reflux temperature for 1 6 
h. Another portion of ethyl (R)-3-piperidlnecarboxylate (0.5 g) was added 
and the mixture was heated at reflux temperature for 24 h. The cooled 
reaction mixture was filtered and from the filtrate the solvent was 

10 evaporated in vacuo. This afforded an oil which was submitted to 

column chromatography on silica gel (100 g) using a mixture of ethyl 
acetate and n-heptane (1:1) as eluent. Collecting the proper fractions 
gave 1.5 g of (R)-N-(2-(2-(3,7-dichloro-10,1 1-dihydro-5H-dibenz(b,fl- 
a2epin-5-yl)ethoxy)ethyl)-3-piperidinecarboxylicacid ethyl ester as an oil. 

15 TLC: rf = 0.18 (SiO^; ethyl acetate/n-heptane = 1:1). 

The above ester (1.5 g, 3.1 mmol) was dissolved in ethanol (20 ml). A 4 
N aqueous sodium hydroxide solution (2.3 ml) was added and the 
mixture was stirred at ambient temperature for 3 h. A concentrated 

20 aqueous hydrochloric acid solution (3 ml) was added until pH 1 and the 
mixture was extracted with dichloromethane (300 ml). The phases were 
separated and the organic phase was washed with water (10 ml) and 
dried over magnesium sulphate. The solvent was evaporated in vacuo 
and the residue re-evaporated with acetone. The foamy residue was 

25 dissolved in acetone (20 ml) and left for crystallization. This afforded 
1 .25 9 of the Ijlle compound as a solid, 

M.P. 213-214'^C. Calculated for C24H29CI3N2O3: 
C, 57.7%; H, 5.9%; N. 5.6%; Found: 
30 C, 57.6%; H, 6.1 %; N. 5,6%. 



EXAMPLE 18 



wo ^722342 



- 50 - 



PCT/DK96/00520 



|R)-N-|3-(2-{5H-Dibenzo[a,d]cyclohepten-5-vlidene)ethoxv)-1-propvl)-3- 

piperidinecarboxylic acid hydrochloride 
5 ' — . 

A mixture of 5-(ethylidene)-10,1 1-dihydro-5H-dibenzo[a,d]cycloheptene 
14.0 g, 18 mmol, prepared similar as described in J. Med. Chem. 1990, 
33, 3095), dibenzoyi peroxide (60 mg), N-bromosuccinimide (3.2 g, 18 
mmol) and carbontetrachloride (20 ml) was heated at reflux temperature 

10 for 18 h. N-bromosuccinimide (1.6 g, 9 mmol) was added and the 

mixture was heated at reflux temperature for 24 h. The mixture was 
allowed to cool and then filtered through silica gel (50 ml) and the gel 
was washed with dichloromethane (150 ml). From the combined filtrate 
and washing the solvents were evaporated in vacuo to give 6.85 g of an 

15 oil. A solution of n-butyllithium (6.7 ml, 16.7 mmol, 2.5 M) was added 

drop wise to ice-cooled propylene glycol (100 ml) under an atmosphere of 
nitrogen. When addition was complete the mixture was stirred at room 
temperature for 90 minutes. A solution of the crude bromide prepared 
above (5 g) dissolved in toluene (50 ml) was added and the mixture was 

20 stirred at room temperature for 3 days. The mixture was diluted with 

water (100 ml) and the phases were separated. The aqueous phase was 
extracted with toluene (2 x 50 ml). The combined organic extracts were 
washed with water (50 ml), brine and dried over sodium sulphate. The 
solvent was evaporated in vacuo to give a residue which was submitted 

25 to column chromatography on silica gel (225 g) using a mixture of THF 

and n-heptane (3:7) as eluent. Collecting the proper fractions afforded 

0.6 g of 3-(2-(5H-dibenzo(a,dlcyclohepten-5ylidene)ethoxy)-1-propanol 
as an oil. 

30 A mixture of the above alcohol (0.6 g, 2.0 mmol) and triethylamine 

(0.52 g, 5.1 mmol) in toluene (10 ml) was placed on an ice-bath under 
an atmosphere of nitrogen. A solution of methanesulfonyl chloride (0.59 
g. 4.1 mmol) in toluene (1.5 ml) was added keeping the temperature 
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below 10**C. When addition was complete the mixture was stirred for 45 
minutes at 5°C and 30 minutes below 15X. Water was added (5 ml) and 
the mixture was stirred at ambient temperature for 15 minutes. The 
phases were separated and the aqueous phase was extracted with 
toluene (5 ml). The combined organic phases were washed with a 5 % 
aqueous sodium bicarbonate solution, brine and dried over sodium 
sulphate. The solvent was evaporated in vacuo to give a residue which 
was dissolved in toluene (10 ml). Ethyl (R)-3-piperidinecarboxylate 
tartrate (1.25 g, 4.1 mmol) and potassium carbonate (0.98 g, 7.1 mmol) 
was added and the mixture was heated at reflux temperature for 16 h. 
The mixture was allowed to cool and then filtered. The solvent was 
evaporated from the filtrate leaving an oil which was dissolved in ethyl 
acetate (20 ml). Water (20 ml) was added and pH was adjusted to 4 
with a 34 % aqueous tartaric acid solution. The phases were separated 
and the aqueous phase was extracted with ethyl acetate (10 ml). The 
organic phases were combined and washed with excess of a 5 % 
aqueous sodium bicarbonate solution, brine and dried over sodium 
sulphate. The solvent was evaporated in vacuo to give an oil which was 
re-evaporated successively with methanol and dichloromethane. This 
afforded 0.77 g of an oil which was dissolved in toluene (15 ml) and 
extracted with a 34 % aqueous tartaric acid solution (15 + 7 ml). The 
combined aqueous extracts were washed with toluene (5 ml) and the 
toluene phases were discarded. The acidic aqueous phase was diluted 
with water (30 ml) and ethyl acetate (50 ml) was added. A 4 N aqueous 
sodium hydroxide solution (12 ml) and excess of a 5 % aqueous sodium 
bicarbonate solution was added. The phases were separated and the 
aqueous phase was extracted with ethyl acetate (30 ml). The combined 
ethyl acetate extracts were washed with brine and dried over sodium 
sulphate. The solvent was evaporated in vacuo to give an oil which was 
re-evaporated successively with methanol and dichloromethane. This 
afforded 0.42 g of (R)-N-(3-(2-(5H-dibenzoIa,d]-cyclohepten-5-ylidene)- 
ethoxy)-1-propyl)-3-piperidinecarboxylicacid ethyl ester as an oil. 
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The above ester (0.42 g, 1 .0 mmol) was dissolved in ethanol |5 ml) and 
a 12 N aqueous sodium hydroxide solution (0.36 ml) was added. The 
mixture was stirred at room temperature for 3.5 h and the solvent was 
evaporated in vacuo to give an oily residue. Dichloromethane (30 ml) 
5 was added and the mixture was cooled on an ice-bath. A concentrated 
hydrochloric acid solution (0.45 ml) was added dropwise and a small 
amount of icewater was added to dissolve the solid formed. The phases 
were separated and the organic phase was dried over sodium sulphate. 
The solvent was evaporated in vacuo to give an oily residue which was 
10 re-evaporated with dichloromethane. This afforded 0.43 g of the title 
compound as an amorphous solid. 



15 



M.P. 114-1 19X. 

NMR (DMSO-de) tf3.77 (dd, 1H); 4.08 {dd, 1H); 5.63 (dd, IH); 
6.90-6.97 (m, 2H). 
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CLAIMS 



1. 



The use of a compound of the general formula I 




(CH2)nC0R* 



(I) 



wherein 

and independently are hydrogen, halogen, trifluoromethyl, C^e-alkyl 
or C,.6-alkoxy; Y is >N-CH2-, >CH-CH2- or >C = CH- when s is 0, 1 or 2 
or Y is >CH-CH = N- or >C = N- when s is 0 wherein only the under- 
scored atom participates in the ring system; 
X is -Os 

Z is -CH,-, -CH=CH.CHa-, -CH2-CH = CH., - 

CH2CH2CH2-, -CH = CH- or -O-CH2-; 

R^ and R^ each represents hydrogen or may when m is 2 together repre- 
sent a bond; 
R® is OH or C,.8-alkoxy; 
p is 0 or 1 ; 
q is 0 or 1 ; 
s is 0, 1 or 2; 
r is 2, 3 or 4; 
m is 1 or 2; 

n is 1 when m is 1 or n is 0 when m is 2; or a pharmaceutically accept- 
able salt thereof, for the manufacture of a pharmaceutical compostion 
for reducing blood glucose and/or inhibit the activity of CGRP. 
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2^ The use according to claim 1 wherein and independently 
are hydrogen, halogen or triflouromethyl. 

3^ The use according to claim 1 or 2 wherein Z is -CH^-, 
5 -(CHi)^-, -(CH2)3. or -CH =CH.. 

4^ The use according to any one of the preceding claims wherein 
is OH. 

0 5^ The use according to any one of the preceding claims wherein m 
is 1. 



15 



6i The use according to any one of the preceding claims wherein m 
is 2. 

2i The use according to any one of the preceding claims wherein 
said composition is in a form suitable for oral administration. 



fii The use according to any one of the preceding claims wherein 
20 said compound is administered as a dose in a range from about 0.5 to 
1000, preferably in the range from about 1 to 500 and especially in the 
range from about 50 to 200 mg/pr. day. 

9^ The use according to any one of the proceeding claims wherein 
25 the treatment is related to insulin resistance in NIDDM. 

1£L The use according to any one of the preceeding claims wherein 
the treatment is related to insulin resistance in aging. 

30 IL. A method for reducing blood glucose and/or inhibit the activity of 
CGRP comprising administering to a patient a clinically effective amount 
of a compound of formula I as stated in claim 1 or a pharmaceuticaliy 
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acceptable salt thereof. 

12. A method according to the previous claims wherein and 
independently are hydrogen, halogen or trifiouromethyL 

5 

13. A method according to any one of the preceeding method claims 
wherein Z is -0-, -S-. -CH^-, -(CH^lr. '{CH^)z- or -CH = CH-. 

14. A method according to any one of the preceeding method claims 
10 wherein R® is OH. 

15. A method according to any one of the preceeding method claims 
wherein m is 1 . 

15 16^ A method according to any one of the preceeding method claims 
wherein m is 2. 

17. A method according to any one of the preceeding method claims 
wherein said compound is administered as a dose in a range from about 

20 0.5 to 1000, preferably in the range from about 1 to 500 and especially 
in the range from about 50 to 200 mg/pr. day. 

18. A method according to any one of the preceeding method claims 
wherein the treatment is related to insulin resistance in NIDDM. 

25 

19. A method according to any one of the preceeding method claims 
wherein the treatment is related to insulin resistance in aging. 

20. A method for reducing blood glucose and/or inhibit the activity of 
30 CGRP which method comprises administering a clinically effective 

amount of a compound of formula I or a salt thereof and a pharmaceutic 
cally acceptable composition containing such a compound, to a patient in 
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need of such treatment. 

21 . Any novel feature or combination of features described herein. 
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